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Lindberg Air Cylinders are avail- 
able in 12 standard bore sizes from 
2” to 12” inclusive. Seven mounting 















types as shown, include -foot, -base, a 
-pendulum, -trunnion, -rabbet, 
-flange, -and centerline mounting. & 








A COMPLETE LINE OF AIR CYLINDERS 


By Lindberg Engineering Co., Chicago — Builders of Lindberg Furnaces 





Post-war expansion of manufacturing facilities wartime use under rigorous operating conditions. 
now enables us to offer to industry in general, the Lind- Lindberg Air Cylinders are available in 12 standard 
berg line of air cylinders. Originally manufactured bore sizes from 2” to 12” inclusive. Seven mounting types 
for use with Lindberg Furnaces, these cylinders have as shown, include -foot, -base, -pendulum, -trunnion, 
given consistently good service through years of -rabbet, -flange, -and centerline mounting. 


NINE REASONS WHY LINDBERG AIR CYLINDERS WILL DO A GOOD JOB FoR YOU 





1. Ports can be easily and quickly repositioned to suit 5. Lindberg Air Cylinders are mirror-finish honed for 
your particular application. Merely loosen cap easier operaton—less wear on piston packing. 
screws, and revolve head cap. 6. Cylind b P ' | 

— tos - . Cylinder tubes are of seamless steel. 
2. Hardened alloy cap screws eliminate “pickup” and ’ - sapiens ee , 
freezing” in assembly. Screws are easily removable 7. Extra long bronze guide-bushing eliminates piston 
for disasse mbly. rod sag — minimizes wear on both rod and bushing. 

3. All screw heads are in the open and easily accessible ” é . d ‘abl 
from outside of cylinder. It is never necessary to 8. Wide range of piston rod connection ends available. 
partially disassemble cylinder to tighten screws. Your choice at no added cost. 

4, Piston rods are of ground and polished steel. 9. C-ring construction eliminates necessity of tie rods. 


Write for bulletin AC-2, “Lindberg Double Acting Air Cylinders.” 
Lindberg Engineering Co., Air and Hydraulic Division, 2441 W. Hubbard St., Chicago 12, Illinois. 


LINDBERG AIR CYLINDERS 
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FRONT COVER: A hydraulically actuated diecasting machine, 
designed and built by the Mount Vernon Die Casting Corp., in 
operation in their Mount Vernon, N. Y. plant. 
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LEATHER 


FABRICATED 


“O” RINGS 


NOT JUST ONE TYPE OF PACKING — 
-BUT FOUR- 


plus a design service only Houghton can render 





We're partial to packings, but we're impartial as to type, except that 
we'll recommend the most efficient for your job. Houghton makes 
four popular styles shown here, and provides an engineering serv- 

ice already familiar and helpful to design men the country over. 


E. F. Houghton & Ce., 303 W. Lehigh Ave., Phila. 33, -Pa. 
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HYDRECO ot HYDRAULIC CONTROL VALVES 


A Type to Fit Every Need for Industrial and Construction Equipment 





Mounting holes. Springs return plung- Cylinder connections. 
ers to neutral position. (Similar openings in 
cutaway section 

of housing). 

















Mounting holes. 


Low pressure outlet 
for return oil to tank 
(may be top, side, 

or bottom). 


High pressure inlet 
connection for oil 
from pump. (May be 

top or side). Hollow plungers with 
check-valve. Open- 
ings designed for fine 
throttling control. 


Plunger bores are 
honed. Plungers dia- 


Built-in adjustable 
metrically balanced. 


relief valve. Seat is 
hardened and ground. 








Valve plunger shown Choice of plunger Valve plungers for 
is for single-acting eyes. (Female end double-acting High strength alloy 
a cylinder. shown). Oil seal cylinders. iron casting. y, 








EXCLUSIVE FEATURES 


l. Patented hollow plunger design with built-in fit. Plungers are hardened and ground for 
checks assures positive stops and starts long life. 
when moving the load. 2. Housing is high strength alloy iron. 


2. Circular orifices in hollow plunger permit 
smooth starting and careful throttling. 
Plunger is diametrically balanced. 


3. Built-in relief valve reduces extra piping 
required if relief valve were used elsewhere 
in hydraulic system. 

OUTSTANDING FEATURES 4. Entire unit designed so as to be adaptable 


]. Plunger bores are honed to assure perfect on nearly all types of equipment. 


Complete information will be promptly furnished on any or 
y iv ° all HYDRECO control valves. Just drop us a line. 
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By RICHARD C. ROETGER 


ELECTRONICS NEED NOT SCARE YOU 


Arn introduction to the subject of vacuum tube control circuits 
and their nomenclature. Fundamental units and their uses are sur- 
veyed, the variable control characteristics of various tubes are 
given and a complete electronic system is analyzed in terms of the 














aos |S yucipeeper pel is a much 
4 abused word. News- 
papers, advertisers and psuedo- 
scientific publications have 
played with it to the extent that 
to many people it is synonymous 
with radar, analog computers, 
guided missiles and electric 
blankets. This has had two un- 
fortunate results, even among 
engineers well trained in other 
fields but not familiar with elec- 
tronics. First, that electronic 
equipment is very complex, ex- 
pensive and highly critical in all 
respects and, second, and direct- 
ly opposite, that electronics is a 
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functions of its component units. 


panacea for all hydraulics and 
mechanical difficulties. 

The first group should realize 
that there are many simple elec- 
tronic devices such as timers, 
regulators and relays that are 
hardly more complicated than a 
domestic oil burner system and 
that they often will simplify and 
reduce the cost of a control prob- 
lem. The others must under- 
stand that electronic apparatus 
is not always an “over the 
counter” proposition, for in 
many cases it must be custom 
made for the applications and 
in other instances there are 
other better ways of doing the 
job. 


Definition of Electronic 


Scientifically, electronics may 
be defined as the study of elec- 
tron behavior in a gas or vacu- 
um; therefore in a gas filled or 
evacuated envelope or tube. 
Electronic equipment then, is 
that including such tubes. 

It is difficult to segregate 
electronic equipment as to pur- 
poses or types because a line of 
demarcation does not always 
exist between them. The fol- 
lowing breakdown is intended 
as a basis for description and 
although there are specific ex- 
ceptions and overlapping they 
are often overlooked in the in- 
terest of clarity. 


Relays 


Electronic relays serve the 
same purpose as the older elec- 
tro-magnetic type and are more 
flexible, may be made more sen- 
sitive and are adaptable to a 
greater variety of initiating im- 
pulses. Electro-magnetic relays 
depend upon a small voltage to 
control a large voltage or cur- 
rent. Electronic relays may also 
use a small controlling voltage 
(and this may be much lower 
than required by the magnetic 
type) or they may be actuated 
by a beam of light, a change ina 
magnetic circuit or a change in 
electrical capacity between cir- 
cuit elements. 

By incorporating a_ resist- 
ance-capacity circuit the elec- 
tronic relay may be designed for 
delayed pick-up or delayed drop- 
out with greater flexibility than 
is possible with dashpot, ther- 
mal, or mechanical delay ar- 
rangements. 


Timers 


Timing and sequencing of op- 
erations such as required in a 
spot welding machine are ac- 
complished by a combination of 
electronic time delay relays. In 
a three-step operation there 
would be three relays, each set 
for the delay time required for 
the step it is controlling. Com- 
pletion of the first step would 
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initiate the second step and 
when the second step ended the 
third would automatically start. 
In some instances the cycling 
would be continuous, i.e., the 
first step would be restarted by 
the end of the third. Other cases 
might require a separate influ- 
ence to restart a complete cycle. 

Sometimes a timer can even 
be made to select the correct 
time for an operation. Such a 
device is represented by an elec- 
tronic photographic exposure 
control for making enlarge- 
ments and similar purposes. The 
amount of light transmitted by 
the negative is measured by a 
phototube (electric eye) and the 
“answer” obtained by the photo- 
tube is used to vary the delay 
time of an electronic relay ar- 
ranged to cut off the light after 
the delay interval. 

There are, of course, other 
types of timers. However, those 
based on the resistance-capacity 
circuit are probably the most 
likely to be encountered in the 
simpler control equipment. 


Generators 


High frequency currents used 
for induction heating of metals 
and particularly for the dielec- 
tric heating of non-metals may 
be generated electronically. 
High frequency currents so pro- 
duced may also be used for con- 
trol purposes when it is neces- 
sary to transmit the impulses 
over the same wires used for 
power, or without wires, i.e., 
by radio. 


Variable Controls 


This caption was selected, 
after considerable thought, to 
embrace that electronic equip- 
ment in which a gradual varia- 
tion of the input (controlling in- 
fluence) produces a_ similar 
gradual variation of the output. 
Note that this type of response 
is distinctly different from the 
“on-off” action of a relay. 

This type of control has been 
put toa great many uses ; among 
the more common are the step- 
less control of fractional and 
integral horsepower motor 
speed, automatic machinery, 
fluid flow and temperature. The 
control in each case may be 
manual, e.g., a small potenti- 
ometer, or an automatic means 
such as a phototube, a pressure 
actuated diaphram or a float. 


Electron Tubes 


If an engineer is to be con- 
versant with the application of 
the equipment outlined, he must 
understand something of the 
circuits involved and the rea- 
sons for variations. Obviously, 
a knowledge of electron tubes 
and what they do is indicated. 
The following is presented with 
the thought that the absence of 
theory and “math” will encour- 
age the non-electrical engineers 
to read it. 

Electronic tubes may be clas- 
sified in a number of ways; per- 
haps the easiest to grasp is the 
high vacuum-gaseous distinc- 
tion. As the terminology im- 
plies, vacuum tubes are exhaust- 


ed to a high degree and are some- 
times referred to as “hard” 
tubes. Gaseous tubes, frequent- 
ly called “soft” tubes, contain 
small quantities of inert gas. 
Technically, there is a third 
type, the mercury vapor con- 
taining tube: its action is simi- 
lar in many respects to the gas- 
eous tube. 

The European nomenclature 
is unquestionably more inform- 
ative than ours since they call 
a tube a valve. A tube is definite- 
ly a valve for the control of elec- 
tric current flow. (The mention 
of “current flow” may be criti- 
cised by contemporary students ; 
however, it seems preferable 
here where it cannot be assumed 
that the reader has any knowl- 
edge of electron theory.) 

A two element tube, known 
as a diode, contains a cathode or 
filament and an anode or plate. 
When the anode is positive with 
respect to the cathode current 
flows through it. If direct cur- 
rent is applied flow is contin- 
uous; if alternating current is 
supplied, flow occurs on the pos- 
itive half cycles only. 

A three element tube has in 
addition to the cathode and 
anode a third element called a 
grid. Such a tube is called a 
triode. When a second grid is 
added the tube becomes a tet- 
rode; when a third grid is added 
the tube is a pentode, etc. (A 
twin tube is one which contains 
two complete sets of elements in 
one envelope, e.g., two diodes or 
two triodes.) 

The purpose of a grid (con- 








This article is the first of a series designed to 
give the reader without benefit of formal electrical 
raining, an orientation knowledge of electron 

what they do, how they do it and why they 

are important in control circuits. The emphasis is 
ndustrial control applications; fundamental 
rinciples are covered first, specific applications 


made. 


Theory is avoided as also are references to 
scientific, communications and highly specialized 
electronic equipment 
electrical components such as relays, transformers, 
resistors, motors, generators and capacitors and 
some conception of the difference between alter- 
nating and direct current are the only assumptions 


A familiarity with common 
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sidering a triode for simplicity) 
is to control the magnitude of 
the current in the anode circuit. 
In a vacuum triode, anode cur- 
rent varies continuously with 
the voltage applied to the grid 
but the change in current is 
great for a small change in grid 
voltage. By making the grid 
sufficiently negative anode cur- 
rent may be cut off entirely. 

In a gas triode conduction of 
anode current will not take place 
if the grid is sufficiently nega- 
tive; however, once conduction 
is started by making the grid 
more positive, the grid loses con- 
trol and conduction continues 
as long as the anode voltage re- 
mains above a critical value. 
When alternating current is ap- 
plied to the anode the grid re- 
gains control during each nega- 
tive half cycle. By controlling 
the point during the positive 
half cycle at which the grid 
“fires” the tube, considerable 
control of the output is obtain- 
able. 

It must be remembered that 
each class of tubes comprises 
different types which are enu- 
merated below as to usage. Of 
course, there are exceptions, 
just as an incandescent lamp 
might be used as a source of heat 
or a relay might be connected as 
a buzzer. 

Rectifiers 


A down-to-earth definition of 
a rectifier is: something that 
changes alternating current to 
direct current. There are elec- 
tron tubes that do just that; and 
electronic engineers have names 
for each particular kind. 

Broadly speaking, rectifiers 
may be divided into two classes: 
(1) uncontrolled; and (2) con- 
trolled. Uncontrolled rectifiers 
are analagous to simple flapper 
type check valves ; they will con- 
duct the positive half cycles of 
the alternating current in an 
amount up to the limit of ‘their 
design capacity. Controlled rec- 
tifiers conduct all or a part of the 
positive halfcycles of the alter- 
nating current depending upon 
the electrical conditions im- 
posed on the controlling ele- 
ment, the grid. Thus, the out- 
put may be controlled in a quan- 
tative sense. 


The principal classes of recti- 
fiers are: 

Kenotrons are uncontrolled 
vacuum type rectifiers designed 
for high voltage, low current 
service. 

Phanotrons are uncontrolled 
gaseous tubes intended for me- 
dium voltage, medium current 
applications. 


Thyratrons are controlled 
gaseous rectifiers most general- 
ly found in medium voltage, 
medium current uses. 


Ignitrons are controlled recti- 
fiers designed for low voltages 
and high currents. 

Uncontrolled rectifiers are 
used when a steady source of 
direct current is required, re- 
placing rotating machinery for 
this purpose. 

Controlled rectifiers, thyra- 
trons in particular, are used to 
provide direct current machin- 
ery with a variable source of 
direct current converted from 
the alternating current supply 
line without use of rotating ma- 
chinery such as motor-genera- 
tor-exciter units. 


Amplifiers 


Vacuum tubes containing an 
anode, cathode and one or more 
grids are known as Pliotrons. 

Pliotrons are used extensively 
as amplifiers because small 
changes in grid voltage produce 
large changes in anode current 
and because the grid maintains 
control throughout the range of 
plate current for which the tube 
was designed. This statement 
applies to both alternating and 
direct current. Thus, they may 
be considered flow control valves 
with a pilot. 

If the amplification or gain 
from one tube or stage is insuf- 
ficent for the purpose at hand 
its output is applied to the grid 
of a second pliotron. This forms 
a two stage amplifier in which 
the total gain equals the gain 
of the first tube multiplied by 
the gain of the second tube. 

Amplifiers are needed in any 
control circuit where the output 
of the controlling influence is 
not sufficient to do the mechani- 
cal or electro-magnetic work re- 


quired. A phototube, for ex. 
ample, cannot control enough 
current to operate a small relay 
but it will handie sufficient cur. 
rent to influence the grid of a 
pliotron whose characteristics 
are suited to the relay. 

Another purpose of amplifiers 
is to improve the sensitivity of 
asystem. Imagine, for example, 
a control circuit consisting of a 
liquid level float arranged to 
rotate a potentiometer which, 
in turn, governs the speed of a 
variable capacity pump. Now 
assume that a drop in level pro- 
ducing a ten degree rotation of 
the potentiometer results in a 
ten percent change in pump 
speed. If an amplifier having a 
gain of five to one is included in 
the system the necessary poten- 
tiometer rotation required for 
the same change in pump speed 
is only two degrees. 


Relay Tubes 


Pliotrons and thyratrons both 
function as relay tubes. Actual- 
ly in this use they perform as 
single stage amplifiers but they 
are separated here to indicate 
their use as “on-off” devices. 

A phototube, for example, will 
“swing” the grid of either a 
small pliotron or thyratron but 
the thyratron will handle more 
anode current. If closing of a 
magnetic relay is the object, 
nothing is gained from the grad- 
ual plate current change which 
may occur in the pliotron and 
the thyratron may be more 
suitable. 


Phototubes 


Phototubes contain a (ight 
sensitive cathode and an anode 
and conduct only when the anode 
is positive. They do not gener- 
ate electricity as do photovoltaic 
cells such as used in photo- 
graphic exposure meters but, 
like pliotrons, act as flow centrol 
valves. While the anode current 
in a pliotron is controlled by the 
grid, the anode current in a 
phototube is governed by the 
light striking the cathode—no 
light, no current; maximum 
light, maximum current. 

Both gaseous and vacuum 
phototubes are available; the 

(Continued on page 14) 
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INCREASING LAUNDRY PROFITS 


HE HYDRAULIC extractor is a 

new type of laundry equip- 
ment that extracts by compres- 
sion instead of by centrifugal 
action. It resembles a baling ma- 
chine in some respects and was 
developed originally for the in- 
dustrial laundry. 

Eighteen months ago the In- 
dependent Towel Supply Com- 
pany of Cleveland installed the 
first of their four hydraulic ex- 
tractors. Like other linen supply 


Fig. 1. At the end of the cycle the push- 
out cylinder ejects the cake or bundle onto 


an unloading tray. 


A compression type extractor, operated hydraulically, offers 
important advantages to the industrial laundry— increased ca- 
pacity, faster loading and unloading, decreased operating and 


labor costs. 


plants and industrial laundries, 
their problem of getting more 
work out each day is a critical 
one. When this is possible us- 
ing the same or less space, with 
equipment that fits in to good 
advantage with their existing 
layout, and when a labor saving 
can be added at the same time, 
the combination means dollars 
and cents. On the basis of the 
increased daily capacity pos- 
sible with the hydraulic extrac- 
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tor, the Independent Company 
placed an order for their first 
machine. 

The daily output handled by 
the machine reached an average 
output equal to that of three 
standard centrifugal machines. 
On the basis of 200 pounds of 
dry weight of material per load, 
the hydraulic extractor handled 
approximately 12 loads per hour 
or well over a ton, dry weight, 
per hour. 

This increase in production 
permitted the centrifugal ex- 
tractors to be used for materials 
with metallic parts, buttons or 
attachments that might be dam- 
aged in a high pressure opera- 
tion. 

Centrifugal extractors must 
be “balance” loaded, requiring 
a. relatively slow hand opera- 
tion. There is no balancing 
problem with the hydraulic 
extractor. Work is loaded in 
baskets “as it comes”. After 
compression the work is un- 
loaded without any pulling 
whatsoever, in the form of a 
compact cake. The small size of 
this cake (26 x 28 x 14 to 16 in) 
as ejected from the machine 
makes it literally a “pushover” 
at the tumblers. The cake can 
be fed into the tumblers in less 
than 10 seconds. In contrast, an 
equivalent load would require 
from one to two minutes to load 
a tumbler with centrifugally 
extracted materials. 

The electric service demand 
charge is reduced with the hy- 
draulic extractor because the 
unit pumps oil at a constant rate 
during the compression part of 
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the cycle. For this reason, the 
peak load never exceeds the 
horsepower rating of the pump 
motor. By contrast, centrifugal 
extractors require high torque 
type motors capable of horse- 
power equal to 314 to 41% times 
their normal running horse- 
power rating. 

The hydraulic extractor 
speeds washroom production by 
eliminating waiting time caused 
by the “open” wheels. By elimi- 
nating this idle time, the hy- 
draulic extractor cuts the over- 
head charges that run on during 
waits — cutting the cost per 
pound of processing. 

In this highly competitive 
business, equipment must oper- 
ate month after month and year 
after year without prolonged 
shutdowns. Like many compar- 
able companies in the laundry 
field, the Independent Towel 
Supply Company maintains 
a skilled maintenance depart- 
ment. In eighteen months it 
Was necessary on only one or 
two occasions to call in outside 
help for service. 

Finally, the hydraulic ex- 
tractor has been a labor saver. 
Special caster equipped special 
metal baskets are loaded di- 
rectly from the washer and 
wheeled directly to the extrac- 
tor. The operator pushes the 
basket into place, sets a timer 
and moves his operating valve. 

After extraction is completed, 
the operator again moves the 
lever of the operating valve. The 
front door opens and the push- 
out cylinder ejects the tightly 
packed cake or bundle. This con- 
stitutes the entire handling be- 
tween the washers and the tum- 
blers. 

The profitable operation of 
the first hydraulic extractor in 
this plant led to the installation 
of a second, then a third, and 
finally, to a fourth extractor. 

The Cleveland Towel Supply 
Company, also of Cleveland, is 
a smaller plant doing the same 
type of work. Their power 
equipment is all on one floor, 
making the layout of equipment 
for an efficient flow of work very 
important. The hydraulic ex- 
tractor was easily installed in 
the centrifugal extractor line 
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Fig. 2. The hy- 
draulic extractor 
at the beginning 
of its cycle with a 
basket load in po- 
sition in the ex- 
traction chamber. 


with space to spare for extra 
baskets. 

The capacity of the hydraulic 
extractor in this plant is figured 
in loads per day of operation. 
The company estimates that an 
average of 96 loads per 8-hour 
day is handled by the extractor. 
In this plant the hydraulic ex- 
tractor does the work formerly 
done by four various size cen- 
trifugal extractors. The centri- 
fugal extractors have been re- 
tained in service to do several 
classes of work not adaptable to 
the hydraulic equipment. The 
centrifugal extractors also serve 
as standby equipment. How- 
ever, the hydraulic equipment 
has had only four or five days of 
downtime in over a year of oper- 
ation. 

The extractor is a fully hy- 
draulic machine. The main job 
of extraction is done by a large 
vertical ram, mounted in a pit 
below the floor level. A second 
smaller ram, mounted horizon- 
tally on the rear of the machine, 
acts as a push-out or ejector, to 
push the bundle out of the ex- 
traction chamber at the end of 
the cycle. A third cylinder, 
mounted vertically, opens and 








closes the front door of the ex- 
traction chamber. The machine 
is installed with the large ram 
platen, which covers the head of 
the vertical ram, flush with the 
floor. 

The false bottom of the basket 
lifts free as the vertical ram 
ascends. Drainage is provided 
on all sides and bottom of the 
extraction chamber to allow the 
water extracted to flow to the 
sewer below the floor level. A 
high percentage of water by 
weight is contained in the basket 
loads as they are received from 
the washers. In the compres- 
sion process the total water con- 
tent is reduced to an estimated 
50 percent of the dry weight. 

The ascending ram applies a 
steadily increasing pressure un- 
til the full pressure of 2500 psi 
is reached in 114 to 2 minutes. 
When the operating time cycle 
has been reached, the operator 
releases the pressure by opening 
the operating valve. The door 
opens, the push-out cylinder 
moves forward, ejecting the 
bundle from the extraction 
chamber onto the unloading 
tray. The main press ram sinks 
to its fully retracted position 
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and the push-out cylinder re- 
tracts, completing the cycle. 
The advantages of the hy- 
draulic extractor are being en- 
joyed by laundries in all parts 
of the country. Well over 100 


installations have been made in 
the last 21 months. These ad- 
vantages are: (1) an increase 
in work-handling capacity; (2) 
savings on loading and unload- 
ing time; (3) savings in tum- 


bler loading time; (4) decreased 
prime mover investment and 
operating costs; (5) a “balanc- 
ing’’ and speeding up of wash- 
room production; and (6) a de- 
crease in overall labor costs. 





Fig. 3. Circuit diagram and how it works. 





The operators initiates the cycle by manually 
shifting 4-way control valve (6) to the start posi- 
tion. This directs delivery of both pumps to the 
head end of the door cylinder, causing it to close. 
When the door is completely closed, pilot pressure 
is directed through cam operated pilot valve (7) 
to 4-way valve (8). Pressure shifts the spool of 
valve (8), directing delivery of both pumps to the 
press cylinder, causing it to close rapidly. As the 
work resistance increases, the large volume, low 
pressure pump is unloaded to the tank; while the 
pressing stroke continues at a slow rate deter- 
mined by the delivery of the high pressure, low 
volume pump. Pressing continues until the pres- 
sure setting of the relief valve is attained. 

The pump initiates this pressure until the oper- 
ctor shifts the 4-way valve (6), which action 
controls the release of pressure from the ram. 
When the pressure gage shows a low reading the 
valve is moved the remainder of its travel to 
initiate the unloading operation. The ram begins 
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to descend, discharging oil to the tank until the 
stem of pilot valve (4) rides off the cam. This 
simultaneously shifts 4-way valve (B) and opens 
sequence valve (10). Shifting of valve (B) in 
turn shifts valve (9) which directs the outlet from 
the ram against the check valve, preventing fur- 
ther lowering of the ram and stopping the ram at 
the unloading level. 

As valve (6) was shifted pressure was directed 
to open the door. However, this action was delayed 
until valve (10) was opened to provide a return 
from the door cylinder. Opening the door depresses 
the stem of pilot valve (2). This directs pilot 
pressure through valve (A) and valve (C). The 
shifting of valve (A) shifts valve (11) to return 
the push-out cylinder to its starting position. The 
shifting of valve (C) will shift valve (9), per- 
mitting the ram to descend to the loading position. 

With all cylinders returned to their starting 
positions, the operator centers the control valve 
to unload both pumps. 
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The Third of a Series of Articles on Air Circuit Design 





AIR CIRCUITS FOR 
CONVEYOR OPERATION 





By W. J. SCHUPNER 
Design Engineer 


Chicago, Ill. 











66 ANDLING things from 
where they are to where 
you want them” very often is 
work that is best done by a con- 
veyor. Nearly every modern 
plant has material handling 
equipment of some sort and air 
circuits play no small part as 
major components in the effi- 
ciency of the system. 
The three sketches shown 
here indicate briefly a manner 


in which air cylinders may be 
applied to conveyors to do work 
which in many cases would re- 
quire a great deal of mechanical 
equipment if done otherwise. 
One important feature of using 
air for this purpose is that 
speeds and pressures may be 
easily varied by the use of 
proper valving—an important 
factor in meeting changing 
work conditions. 


Opposed Cylinders Give 
Continuous Motion 


Figure 1 shows a chain type 
conveyor which is actuated en- 
tirely by air—two cylinders 
working simultaneously result 
in practically continuous mo- 
tion. It operates in the follow- 


Fig. 1. 


ing manner: 

Air from the 4-way double 
solenoid valve is directed to the 
rear of the cylinder number 1 
and the front of cylinder num- 
ber 2. Reversing the valve ad- 
mits air to the front of cylinder 
number 1 and the rear of cylin- 
der number 2. A crosshead is 
attached to the ends of the pis- 
ton rods supporting two pawls 
which engage the trolley wheel 
axles between the chains. The 
crossheads further serve to close 
the limit switches which oper- 
ate the valve. When the electric 
circuit is closed, LS-2 will ener- 
gize solenoid “A” causing piston 
in cylinder number 2 to move 
forward and piston number | to 
move backward pulling the con- 
veyor chain with it. Then LS-1l 


TWO AIR CYLINDERS ACTUATE CHAIN TYPE CONVEYOR 
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AIR CYLINDER OPERATION SYNCHRONIZED WITH 


energizes solenoid “B”’ and pis- 
ton number 2 pulls the chain 
backward — piston number 1 
moving forward. Since the for- 
ward movement of the piston 
is idle, low pressure only is 
required — hence the pressure 
regulating valve which saves 
air, since a smaller volume is 
consumed, at lower pressure. 
The by-pass check allows free 
passage of air from cylinder to 
exhaust. Speed control valves 
determine conveyor speed. 

On a production chain, one 
cylinder alone may be used with 
atiming device to move the con- 
veyor a short distance at stated 
intervals. 


Cylinder Operated Deflector 
to Load Cross Conveyors 


In Figure 2 a slat or flat top 
conveyor (1) is shown moving 
barrels. The purpose of the air 
cylinder here is to push or de- 
lect a pre-selected barrel onto a 
conveyor (2) which is at right 
angles to the first conveyor, and 
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return the deflector immediately 
without touching the following 
barrel. The operator stands at 
a control station along side of 
conveyor number 1 which may 
be some distance from conveyor 
number 2. As the selected bar- 
rel passes a given point in front 
of him he presses pushbutton 
“H”. This starts an electric 
timer which is synchronized to 
match the speed of the conveyor. 
Just as the barrel reaches con- 
veyor number 2 a cam on the 
timer closes limit switch “F” 


which in turn closes relay “D”— 


energizing solenoid “A” on the 
four-way valve and directing 
the deflector forward. After 
barrel has been transferred to 
conveyor number 2, cam on 
timer closes limit switch “G” to 
operate relay “C” which breaks 
holding circuit in relay ““D” and 
at same time energizes solenoid 
“B” causing piston to return. 
Deflector on returning opens 
limit switch “E” breaking hold- 
ing circuit in relay “C” which 


CONVEYOR 


returns valve to center position. 

Relays are used in this circuit 
because the 4-way operating 
valve is of the spring-centered 
type with both cylinder ports 
open to exhaust in the neutral 
position, enabling the piston to 
operate at high speed since there 
is no trapped air ahead of it to 
be pushed out. The forward 
piston speed in this setup is six- 
tenths of a second with a dwell 
of one and two-tenths seconds 
at the end of the stroke before 
returning. 

There may be several cross 
conveyors similar to conveyor 
number 2 with duplicate air cir- 
cuits to serve them; all working 
independently of each other. 


Cylinder Operated Bumper 
and Transfer Conveyor 


The rol.er conveyor in Figure 
3 is power driven and the func- 
tion of the air cylinders here is 
similar to that shown in Figure 
2, namely to transfer products 
from one conveyor to another at 








right angies to it. In this case, 
a separate transfer conveyor is 
used and consists of two motor 
driven belts which are placed 
between the rollers of the main 
conveyor and slightly below 
them. A bumper to the left of 
the transfer conveyor is placed 
between the rollers in the same 
manner. Normally, packages or 
boards, or whatever they may 
be, pass along the main con- 
veyor and over the transfer con- 
veyor and the bumper. In order 
to operate the transfer, the han- 
dle on the three-way air valve 


AIR CYLINDERS TRANSFER PRODUCTS FROM ONE 














is pushed down, admitting air 
to hinged cylinder number 1 
which pushes bumper up. An 
object moving along the roller 
conveyor contacts the bumper 
which in turn closes limit switch 
LS-1. The relay is closed which 
energizes the solenoid of the 
three-way spring return air 
valve, thus directing air to cyl- 


Fig. 3. 


TO ANOTHER AT RIGHT ANGLES TO IT 


inder number 2 which raises the 
transfer conveyor, moving the 
object off of the main conveyor 
to an auxiliary conveyor. As it 
passes onto this latter, it opens 
limit switch LS-2 breaking the 
holding circuit in the relay and 
reversing the solenoid valve per- 
mitting the transfer conveyor 
to return to its original position 
by gravity. 

This operation will repeat as 
long as the bumper is up. Re. 
versing the hand valve will 
lower the bumper since it also 
is returned by gravity. 
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ELECTRONICS NEED NOT 
SCARE YOU 


(Continued from page 8) 





gaseous type being the most 
sensitive but also the most 
critical. Anode current is pro- 
portional to light flux with 
either type. Consequently in 
addition to serving as ‘on-off’ 
purposes such as the familiar 
electric-eye applications, they 
are also used for measurement 
of light intensity, color compari- 
son and like photometric pur- 


poses. 


A Complete Electronic System 


Bearing in mind the above 
outline of the various electron 
tubes and their uses, what then 
constitutes an electronic control 
system? This question is best 
answered by an hypothetical ex- 
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problem of planning a device 
which would cause an electric 
fan to increase in speed as the 
sunlight in a room increased in 
intensity. 

First, a means of continuous- 
ly determining the strength of 
sunlight is required. A photo- 
tube in a measuring circuit ful- 
fills this need. 

The output from the photo- 
tube circuit is a current varying 
in proportion to the strength of 
the light, but it is too low to be 
of direct use in controlling the 
fan motor. This dictates the use 
of a pliotron amplifier which be- 
comes the second unit of the 
system. 

The output from the amplifier 
is a much greater current vary- 
ing in relation to the light on 
the phototube but it is not prac- 
ticable to apply this directly to 


| | £52 
fx. fx. JWAY 
— cys. / cy. SOL, | S04. A/R RELAY 
2 —— Ts vé 
Ale “ 
INLET Po oA. Cc J ~~ 
FWAY MAND 
OPERATED VALVE <4 
ample. Let us consider the the motor because a pliotron is 


characteristically a high volt- 
age, low current device. The 
variable speed requirement ne- 
cessitates a direct current mo- 
tor. Thus a controlled rectifier, 
a thyratron, is indicated as a 
source of power for the motor; 
the output of the thyratron and 
in turn the motor speed being 
governed by applying the ampli- 
fier output to the thyratron grid. 
The third element then, is a 
thyratron. 

The fourth unit in such a 
system would be a phanotron or 
kenotron rectifier for supplying 
direct current to the phototube 
and amplifier. 

Some electronic systems are 
far simplier than this; others 
are much more complex. How- 
ever, the great majority, like our 
example, lend themselves t0 
analysis, unit by unit. 
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NAVY ANNOUNCES ._.-»...... 
HYDROLUBE DEVELOPMENT 


YDROLUBE FLUIDS—so-named 

because of their water base 
and designed to eliminate the 
fire hazard resulting from the 
use of petroleum base fluids in 
hydraulic systems, particularly 
in aircraft, are now considered 
successful according to an an- 
nouncement by Rear Admiral 
Paul F. Lee, Chief of Naval Re- 
search. 

The development of the first 
noninflammable hydraulic fluids 
is the result of four years of 
systematic search by chemists 
and engineers at the Naval Re- 
search Laboratory for an an- 
swer to the serious problem of 
fires resulting from rupture of 
hydraulic lines. The first hydro- 
lube fluid, designed especially 
for use in aircraft, but with 
many possible industrial appli- 


cations, has the following char- 
acteristics: it will not burn; its 
freezing point is 82 degrees be- 
low the freezing point of water ; 
it is much less corrosive than 
water; it provides much greater 
freedom from packing deterio- 
ration and leakage than present 
hydraulic fluids; its lubricating 
properties are satisfactory ; and 
all ingredients are made of 
chemicals of native American 
origin. 

The use of water base fluids in 
the landing gear, brake and flap 
control hydraulic systems of 
military planes will increase 
their combat efficiency by pre- 
venting fires caused by bullets 
or shrapnel puncturing high 
pressure hydraulic lines. 

In addition, noninflammable 
fluids will give added safety to 


Fig. 1. A part of the test apparatus used in the development of the new Navy 
hydrolube. A low temperature bath is being used to determine the viscosity of a hydraulic 
fluid at —40 F. Navy photograpt 
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both military and civilian air- 
craft by eliminating a major 
fire hazard created by the rup- 
ture of hydraulic iines in emer- 
gency landings. 

Although the hydrolube fluids 
have been tested in Navy planes 
for over two years without fail- 
ures, the effort to improve them 
still goes on. In an aircraft 
mock-up, three different types 
of piston pumps are in constant 
operation pumping the hydro- 
lube fluids through actual sys- 
tems. After each 1000 hours, 
the systems are disassembled 
and all parts inspected for such 
performance indices as wear, 
corrosion and packing attack. 
To make the testing even more 
severe and reliable, each of the 
pumps in use demands a differ- 
ent type of lubricant; the fluids 
must meet all three demands. 
Ten hours of this testing is esti- 
mated to be the equivalent of 100 
hours in normal aircraft opera- 
tion. . 

The Navy Bureau of Aero- 
nautics, which has sponsored 
the hydrolube development 
project along with the Office of 
Naval Research, has approved 
the water base fluids for use in 
the hydraulic systems in most 
types of Naval aircraft in the 
future. As the project devel- 
oped, several industrial organi- 
zations, particularly the Ammo- 
nia Department of E. I. duPont 
de Nemours and Company, who 
assisted in the early formula- 
tions of the water base fluids 
and the Carbide and Carbon 
Chemicals Corporation, who 
made the polymer, an organic 
chemical that made all the in- 
gredients soluble. 
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F S is the desired servo move- 


ment (signal) and x is the 
amount of recovery achieved at 
any instant t during the re- 
sponse, the valve piston will still 
have to move the distance 


y (S—x) = r(S—x) 
Z 


before it will reach its final 
neutral position. This gives the 
length of each port orifice open- 
ing, the width being 


A, 
» 
since each orifice consists of two 


equal square openings. There- 
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Fig. 3. Valve-controlled servo test setup 
for checking computed characteristics. 
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The concluding half of a report on the analysis of the 
dynamic behavior of valve-controlled servo cylinders. The 
relationship between the movement, time and design ratios 
is shown; theory is checked against test results and the con- 
clusions and recommendations for design are summarized. 


fore the valve opening (squared) 
A? ‘= 2r* (S —x)? A, 


which is substituted to give 


d’x .. 
dz PV 
P sr dx 3. (6) 
2 Mr°c? <a ) 
inwhich yr = y. 
Z 


In order to make this equation 


and its solution generally appli- 
cable to the widest variety of 
servo proportions and condi- 
tions of operation, it is now put 
in non-dimensional or “ratio” 
form. This is accomplished as 
follows: 


(a) dividing through by S 


ae() _ pyAe 


(dt)? SM 


p A.3 | 4) | 
2S Mr’c?A, (1-2 ¥ dt | 
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minimum recommended design ratio and indi- 
cating regions of uncertain and of unstable 


operation. 


presses a relationship between 
the three “ratio” variables: 


t 
r = 
r | p, Ay 
\c p 


and 


X , 
= = = the movement ratio; 


, the time ratio; 


r 


Kk = P \c the design ratio. 
rs\iA, 

The solutions which represent 
the position as a function of time 
as the servo responds to a de- 
mand (signal) for a change of 
position S with a given design 
are obtained by integration of 
the differential equation. The 
integration for various design 
ratios, as mentioned previously, 
have been carried out by step- 
by-step approximations. See 
reference 1. The details of this 
process are too involved to de- 
scribe within the limits of this 
discussion. The results only are 
given in Figure 4. 
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The premises on which the 
solutions were obtained are 
summarized as follows: 


(1) rigid structural parts 
and incompressible liq- 
uid; 


(2) leakless piston seals at 
valve and cylinder ; 

(3) load resistance Rio al- 
ways opposing motion; 

(4) valve port area equal to 
line area and in two 
squares ; 

(5) maximum system pres- 
sure during retardation 
near, and at, neutral 
position of valve limited 
to 3px, as by relief valves 
which are assumed to 
open for the designs 
which “overshoot”, 


The last condition has not 
been mentioned before and is 
necessary because of the as- 
sumed condition of leaklessness. 
It should be obvious that if the 
servo tends to “overshoot” its 
signalled position it will reach 
the closed position of the control 


valve with velocity. Then, if the 
valve closes tightly, all flow 
must be entirely shut off, which 
would cause an instantaneous 
deceleration of the mass, result- 
ing in infinitely high pressures. 
In practice, of course, the con- 
dition of leaklessness is not 
achieved and the pressures are 
limited on this account. Prob- 
ably the assumption of pressure 
peaks equal to or less than three 
times as high as px, the excess 
driving pressure, is fairly close 
to the actual condition in a rea- 
sonably tight servo. 

The analysis of pressure vari- 
ation in the systems under con- 
sideration indicates that if the 
servo does not overshoot, the 
maximum cylinder back-pres- 
sures reached during decelera- 
tion are less than twice the 
accelerating pressure px. 

An examination of Figure 4 
makes evident that the most 
rapid response is achieved by 
servos designed with the higher 
values of K and that this same 
trend in design conditions pro- 
motes greater stability (less 
tendency to overshoot and oscil- 
late). The servos having. K 
greater than 0.13 do not over- 
shoot at all. Those having K as 
low as 0.002 appear to be near 
complete instability since the 
overshoot is 75 percent of the 
original signal. If it should 
be 100 percent, the oscillation 
would be unending. Of course, 
any greater overshoot than 100 
percent represents complete 
instability, wherein the servo 
“runs away” with ever-increas- 
ing oscillations. Such a design 
is useless and must be avoided at 
all costs. 

It must be emphasized that 
the curves of Figure 4 are “‘the- 
oretical” to a degree, in view of 
the assumptions made. How- 
ever, they reveal clearly the 
qualitative effect of changes in 
design relations, and when com- 
pared with the results of actual 
tests, suitable correction fac- 
tors may be applied which will 
enable the designer to use them 
to advantage in predicting the 
probable behavior of an actual 
mechanism. Such a comparison 
with test results and recom- 
mendations for design foilows. 
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Agreement of Theory with 
Test Results 

In Figure 3 is shown a test 
setup with a servo system in 
which special precautions were 
taken for tightness at seal sur- 
faces of the piston, valve and 
piston rod glands. The rods and 
pistons were sealed by long close 
fits in self-aligning glands, but 
without packings, so as to mini- 
mize the effects of friction. The 
valve was constructed with 
double square port orifices. The 
system was served by a gas 
pressure accumulator having a 
flexible diaphragm separating 
the gas and the working oil. 
Response was measured by a 


Conclusions and Recommenda- 
tions for Design 

To clarify the results of the 
discussion in conjunction with 
the test observations, the follow- 
ing data may be set down in 
summary, as having been dem- 
onstrated: 


(1) the valve-controlled 
servo is increasingly sta- 
ble as the design factor 


9 
_ _Ac*p 
Mr?A,S 
becomes larger and this 
means, 


(a) that an increase in 
the cylinder area A- 


K 





an actual servomechan- 
ism designed to the mini- 
mum recommended de- 
sign ratio of K — 0.10; 
the other data indicate 
the variations in behav- 
ior to be expected at 
higher and lower values 
of K, as judged from the 
test results. 


In addition to these conclu- 
sions, it is important to mention 
the qualitative effects of varia- 
tions in control valve port de- 
sign. As mentioned before, such 
valves are usually designed with 
a continuous circumferential 
groove in the valve cylinder 

















































p bore, and usually have a “‘wide- 
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- ing tape. in maintaining sta- _ the area of the pipes connecting 

- The results of two tests under bility ; them to the other components of 

e widely different operating con- (b) that increasing val- the system. In such case, a very 
ditions are shown in Figure 5, ues of either the — small displacement of the valve 

{ in comparison with the corre- system mass M, the _ piston exposes an orifice that is 

t sponding “theoretical” curves response ratior,the the equivalent of the line area. 

y taken from Figure 3. These valve port area A: Consequently, the valve exer- 

r tests were repeated many times (assumed equal to  cises little or no control during 

e to insure that steady conditions the pipe line area) most ofthe motion anda marked 

‘ existed. It is to be noted that the or the magnitude of | tendency toward instability re- 

5 character of the responses ob- the disturbance _ sults. Also, this makes for in- 

. tained for the design conditions (signal) S cause’ creased leakage since more of 

‘ of K — 0.018 and K — 0.13 are tendencies toward _ the valve spool circumference is 

‘ closely similar to those of the instability ; exposed in the neutral position 

S oe curves (dotted lines), (2) that a design ratio of Kt the differences in the system 

. out that the actual response time = O36 ts eeeite & pressures. 

e in each case was longer by about sitaheaaiis ak ae it ‘a The optimum design of a 

; cnc Aim segs tree safe to operate and that valve orifice consists i a pair of 
K — 0.018, the system was near any increase above this prcars age neds 80 ie a and 

; instability, and in fact, when value, obtainable within untied tas cs alan ; i 

, eee , the other design limita- connected by a circumferential 

s mp oo ‘aan tions, is desirable; my pom on os in F i 
steady oscillation. : : ‘ hery of the liner, as in Figure 

; It may be observed from this (3) that Figure 6 represents , The ports need not, and me 

" comparison that in order to com- the probable “indicialre- — eyably should not, exceed the 

‘ pensate for the effects of neg- sponse” performance of (Continued on page 22 
lecting leakage, friction and 

; elasticity in the computations, 

t It 1s RCCESSAE ; Fig. 7. Square ports arranged diametrically 

" (a) to increase the predicted opposite in valve liner, broached through. 

f time of recovery by at Each pair of ports has area equal to area of 

connecting lines. 

least 75 percent; and 

e (b) to apply a safety factor 

" of approximately 10 to SQUARE PORTS 

‘ the design factor to in- — — 

] sure freedom from in- a) a 
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AIR POWER FOkh 


Fig. 1. Rear view of the forging machine 
showing drive, clutch, brake, air distributor, 
master four-way valve and clutch releasing 
cam. 


HE Hardware Division of 
the Upson Walton Company, 
Cleveland, produces a_ wide 
range of marine parts by forg- 
ing. A large number of these are 
made on horizontal forging ma- 
chines. On one machine, for ex- 
ample, of two-inch bar capacity 
over twenty parts including 
pins, rod ends, shackles, buckles 
and straps are made. A produc- 
tion rate of from 90 to 220 pieces 
per hour have been maintained 
without difficulty, a rate at least 
20 percent higher than with 
older mechanical forging ma- 
chines in the same shop. 
Because of the type of work 
they do, forging machines oper- 
ate under more adverse condi- 
tions and receive more unavoid- 
able abuse than most any other 


a 








class of machinery designed for 
long, uninterrupted service in | 
the production of close limit 
parts. For this reason the Acme 
Machinery Division of The Hill 
Acme Company began in 1934 
to experiment with the possibili- 
ties of using air operation. As 
the experiments progressed it 
became apparent that air opera- 
tion, particularly in the simple 
positive control made possible 
by the operation of both a clutch 
and brake from a single, double 
acting air cylinder and piston, 
offered definite advantages. 
The single, double acting air 
cylinder was used to provide a 
differential between ciutch and 
brake, so that the brake cannot 
be set when the clutch is en- 
Fig. 2. The front of the same two-inch gaged and vice versa, the action 
capacity machine showing the die area. giving a cushioned drive. This 
has resulted in higher produc- 
tion, reduced heat losses with 
more operations per heat, less 
maintenance and permits sens!- 
tive clutch engagement and dis- 
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. MARINE PARTS 





reduce maintenance cost. 


A forge shop making marine parts uses air operated forging 
machines to increase production, simplify die changes and 











engagement at any position in 
the cycie to allow inching, which 
is advantageous in die setting. 

The machine is built around 
an air operated clutch and 
brake. The drive, located at the 
rear of the machine, is through 
double gear reduction for in- 
creased power. The flywheel 
mounted on the pinion shaft 
contains the driving clutch 
mechanism; the brake mechan- 
ism is mounted on the opposite 
end of the pinion shaft opposing 
the clutch. The flywheel is the 
only rotating member when the 
machine is idling. 

The double acting piston and 
cylinder is located on the pinion 
shaft between the clutch and 
brake. The cylinder is the mov- 
ing member, the piston the sta- 
tionary member. Cycle control 
is through a master four-way 
valve, spring loaded at one end, 
with air cylinder at the other 
end. When the operator steps 
on the foot pedal of a three-way 
air valve, air pressure from the 
supply source enters the control 
valve, compressing the spring 
and opening the port through 
the valve, passes through the air 
distributor on the end of the 
pinion shaft and an air passage 
in the shaft, forcing the cylin- 
der against the driving clutch. 
This action carries the machine 
through its cycle. 

At the completion of the cycle, 
the clutch releasing cam, mount- 
ed on the end of the main shaft, 
trips the master valve, porting 
air through the distributor and 
a second air passage to the 
brake side of the piston, forcing 
the cylinder against the brake 
side of the piston. This stops 
the machine in the open posi- 
tion. 
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The double acting cylinder 
permits cylinder travel to com- 
pensate for any wear on friction 
surfaces due to continued use. 
It also prevents drag on friction 
surfaces when transferring 
from clutch to brake. Air con- 
sumption is low since both 
clutch and brake actions oper- 
ate from one cylinder. Operat- 
ing pressures are also low. Most 
of the pieces forged in the Upson 
Walton shop use 80 psi or less. 

The main shaft, with solid 
eccentric, permits a large bear- 
ing area in the sliding head— 
resulting in lower pressures per 
square inch and exceptionally 
low maintenance. Double cams 
on the main shaft move the tog- 
gle slide forward and back. The 
slide also contains the fully 
automatic safety relief which 
protects the machine from dam- 
age due to misplaced stock or 
other obstruction. Toggle lev- 
ers, which act as safety links, 
are kept in a nearly straight 
alignment by a heavy, vertically 
mounted spring. If there is any 
obstruction in the die area, the 
safety links instantly assume an 
angular position, permitting 
the cam slide to complete its 
cycle by telescoping the link arm 
connection with the sliding box; 
the link arm connection remain- 
ing stationary due to the ob- 
struction. On the cam slide re- 
turn stroke, the spring returns 
the safety links to their normal 
position. This ability of the 
machine to go through a cycle 
without damage when the dies 
are obstructed has eliminated 
many troublesome production 
delays. 

Loading and unloading is 
manual. Since the operator 
merely presses the foot switch 
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to actuate a cycle, practically his 
entire attention is given to load- 
ing and unloading. The machine 
is protected by a centralized 
pressure feed lubricating sys- 
tem. The lubricating system 
motor is wired so that the pump 
motor must be started before the 
main motor can be started. 

The automatic air operated 
machine has been in the Upson 
Walton shop for seven years, 
but because of the round-the- 
clock operation during the war 
years, superintendent Andrew 
Evans estimates that the ma- 
chine has given the equivalent 
of approximately 12 years of 
normal service. In this time the 
machine has not required a 
major overhaul. Other than 
pins, no parts have had to be re- 
placed due to normal wear. 

A carefully kept individual 
machine maintenance’ record 
shows that this machine has 
been maintained at a cost of 
only fifteen dollars per month. 
This maintenance record is one 
of the lowest in the shop and is 
considered very satisfactory. 

Die changes are normally 
made from one job to another in 
an hour to an hour and a half. 
The piece part runs average 
from one to five thousand, with 
the machine kept in steady. pro- 
duction day after day. It is esti- 
mated that approximately three 
million parts have been forged 
on this machine to date. 

Superintendent Evans sum- 
marizes the advantages of their 
automatic air operated forging 
machines as follows: increased 
production; faster, easier die 
changes; less wear on tools; 
longer machine life and reduced 
maintenance. 
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Is the Hydraulic Institute active? We 
understand that the member companies 
are pump manufacturers only. Is there a 
trade association that includes manu- 
facturers of other types of hydraulic 
equipment? 

B.R. 


As far as we know the Hydraulics Insti- 
tute is active. This group held an annual 
meeting at Chicago in May which was 
attended by representatives of a majority 
of the nearly 40 member companies. Ac- 
cording to secretary C. C. Rohrbach, the 
Institute members manufacture centri- 
fugal, rotary and reciprocating pumps. 
We do not know of an association of 
manufacturers of other types of hydraulic 
equipment. For your information the 
address of the Hydraulics Institute is 90 
West St., New York 6, N. Y. 


Additional answer to “A.W.L.” (July 
issue) 

In addition to installation and service 
literature of manufacturers of hydraulic 
units and components, several manufac- 
turers issue periodic house organs. Some 
of these carry excellent data that is 
directly useful to maintenance men. The 
names of several such publications with 
which we are familiar are being sent to 


you. 





Answer to “J.T.” (July issue) 


The question in the July issue of APPLIED 
HYDRAULICS regarding the shrinkage of 
a hardened chrome moly sleeve about a 
tube by drawing up the nut implies that 
only soft steel or brass sleeves can be 
shrunk about the tube, as the tube is 
connected to the fitting. 

The truth is that chrome moly steel 
sleeves hardened to 45 Re can be shrunk 
about the tube even though some engi- 
neers may question this fact. Why such 
a hardened sleeve can be shrunk is not 
easily explained. In explaining this un- 
expected shrinkage some engineers claim 
it is due to metal flow; others believe it 
is due to buckling. The buckling theory 
seems to prevail since the wall thickness 
of the sleeve has a part to play, because 
hardened sleeves with a wall thickness 


of .044 with average torque applied to 
the nut would not shrink, whereas a hard- 
ened sleeve with .036 wall thickness did 
shrink about the tube. If the metal flow 
theory is the answer, why did the sleeve 
with a .044 wall not shrink? 

D.B.B. 


Answer to “G.N.R.” (July issue) 

The General Motors Joint Industry Con- 
ference on Hydraulic Standards for In- 
dustrial Equipment has been working 
steadily on this project for a number 
of months. The job has taken longer 
than first anticipated, due largely to 
the fact that more groups of manufac- 
turers of specific types of equipment 
have been called into consultation. The 
latest information we have is that the 
Tentative Code will be ready for pub- 
lication and distribution in the fall. It 
is our understanding that nomenclature 
and drawing symbols will be a part of 
the code. 





This column is open to comments 
on general trade and technical 
problems. Comments are invited 
from our readers on questions or 


answers as published—EDITOR. 

















VALVE-CONTROLLED 
SERVOMECHANISMS 


(Continued from page 19) 





connecting lines in aggregate 
area, 

If the valve orifice shape is 
necessarily different from the 
recommended pair of square 
ports the behavior may still be 
accurately predicted from the 
analysis results. This follows 
from consideration of the basis 
on which the orifice opening was 
introduced into the equation of 
motion. It may be recalled from 
the development of equation 6 
that the instantaneous port area 


A,=2r(S- »\/* , 


where A, was the total port area. 
Then when r(S-x) reached the 


value of 
Ay 
5) 


the orifice is completely uncov- 
ered and Ae = A;. From this it 
is clear that 


A/E 
7 2 


represents the total circumfer- 
ential width of the two ports. If 
the port shape is different from 
a square, the total circumferen- 


tial width W may be substituted 
and this is equivalent to 


w=24/i Vor, 
\ 


r9 


A? = >? 

Where A!) is the value to be sub- 
stituted in the design parameter 
K for the equivalent port area, 
regardless of a smaller pipe line 
area. This results in a conserva- 
tive prediction of behavior. The 
actual smaller pipe line area 
tends to promote greater sta- 
bility. For completely circum- 
ferential valve ports 


W =7- (spool diameter) =2d spool. 


In the case of the complete 
annular groove 


W?  ;°d?spool 
Aj = =- =, 
which is approximately six 


times the cross-sectional area of 
the valve piston bore. Introduc- 
tion of this equivalent large 
port area into the design param- 
eter K clearly indicates the det- 
rimental effect on stability. It 
may be compensated for by a 
corresponding reduction in the 
linkage response ratio r, but 
such correction does not elimi- 
nate the harmful effects which 
the large orifice area has on 


valve leakage, with its conse- 
quent promotion of instability. 

It may be asked what effects 
are to be expected due to valve 
displacements from neutral 
which are greater than the ori- 
fice port length of 

A, 
2 

upon which the analysis is 
predicated. Actually the error 
introduced is insignificant when 
the value of S used in K results 
in an abnormally large valve 
displacement, since the analysis 
upon which the curves are based 
fixes only the width of the ports 
when A, is established. There- 
fore the curves reflect a greater 
than actual port opening. How- 
ever, at large valve openings the 
effect of such differences in 
valve opening on the pressure 
drop is negligible and _ the 
characteristic response curves 
shown may be used regardless 
of the relationship between S 
and A,. 

In a subsequent discussion it 
is intended to carry through a 
number of typical design prob- 
lems in which the foregoing re- 
sults are utilized and to demon- 
strate how the dimensionless 
characteristic curves may be 
used to predict operation pres- 
sures and the responses to con- 
stant velocity signals. 
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OUBLE SHOOTING IN 
MAINTENANCE HYDRAULIC SYSTEMS 


TROUBLE SHOOTING CHART 


When the system does not develop full pressure, the cause may be: Pump or pumps defective or turning in wrong direction—inlets 
blocked 
Unloading of low pressure pump 
Operating valve too small or not at full opening 
Improper seating of check valve 
Defective relief valve 
Gland loose or drawn up too tightly 
Defective seals on piston head or rod 
Flow control valve (9) not set properly—sticking—hole too small 
Motor defective—wrong speed or hooked up for wrong voltage 
Prefill valve too small or defective (does not open to fill cylinder 
Gland not drawn up square or loose on suction part of stroke) 
Gage defective Prefill tank too small 
Check valve (6) not seated 14. Mechanical bind in piston or cross head 
Prefill valve not seated 15. Stop valve (14) not fully open 
Insufficient oil in prefill tank 16. Air vent in oil tank or prefill tank too small 
17. Too much friction in piping system 


Insufficient or wrong grade of oil (too light) 

Air in system or entrapped in oil 

Defective high pressure pump (blocked inlet) 

Loose inlet to high pressure pump 

Relief valve defective or not properly set 

Port leakage in operating valve 

Motor too small or defective; coupling or motor hooked up for 
wrong voltage 

Cylinder cracked or scored 

Leak in pipe line 


Packings defective 


When the system does not develop any pressure, check for: When down-stroke is irregular, up-stroke regular, check for: 
1. Motor or coupling defects Air in system 
2. Pumps not turning over or turning in wrong direction-blocked Insufficient oil in system 
inlets Defective prefill valve or connecting pipe 
Adequacy of oil supply Discharge through cylinder port (E) may be too large 
Gage functioning Loose gland or defective packings 
Proper functioning of operating valve (it may be in discharge Mechanical bind in piston or cross head 
position) Low pressure by-pass valve (5), may be defective 
Breaks in pressure line Broken piston ring 
Proper rotation of motor—burned out fuse Blocked air vent in oil tank 
Possible blocking of tank air vent Opening of stop valve (14) 
. Position of prefill valve (open or not closed on down stroke) Operation of check valve (6) 
10. Relief valve operation Load center, it may be off center line of press 
11. Stop valve position (it may be closed) Displacement of pump, it may be too small 
12. Operation of the check valve 
up-stroke is irregular, down-stroke regular, check for: 
When fuli speed does not develop, the cause may be: . —e . . 
: Proper functioning of prefill valve 


Insufficient or wrong grade of oil (too thick) . Discharge from port (D) irregular because of line obstruction 
Air in the system or operating valve too small 
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Abstracts, summaries and listing of articles on hydraulic and 
associated applications in industry; reports on prepared papers, 
talks and discussions of special interest to the hydraulics field. 





Resistance Welder Plus Air Cylinders 
Equals Cutoff Machine 


Lester Tingley, American Machinist, v 92, 


August 12, 1948, pp 120-121. 


Bendix Products Div., Bendix Aviation Corp., 
make a novel use of sections of a flexible steel 
cable as stems for diaphragm-operated poppet 
valves which control Hydrovac power cylinders. 
To prevent the 0.128 in cable from unwinding, a 
specially redesigned resistance welder is used to 
both separate individual stems from the reel of 
cable and for welding the ends. 

Four air cylinders on the cutoff machine are 
controlled by solenoid valves actuated by limit 
switches and electronic heat-control timer. In 
the automatic cycle, a horizontally mounted air 
cylinder moves a slide to feed the cable into 
clamp jaws; when the slide contacts a Micro- 
switch, two vertical air cylinders clamp jaws on- 
to the cable. One of the clamp cylinders operates 
a Microswitch at the bottom of its stroke to start 
the heating cycle. This is done by passing cur- 
rent through the cable between the jaws. At the 
end of the heating cycle, section between jaws is 
at fusion temperature. Then the fourth air cyl- 
inder, horizontally mounted and opposite the first 
cylinder is actuated by its solenoid valve, mov- 
ing the right-hand jaws 0.020 in to the right, 
breaking off the stem section. At the end of the 
cycle all cylinders return to their original posi- 
tions and automatically initiate the next cycle. 


New Electronic Device 


Anonymous, Machine Design, v 20, August, 1948, 
pp 95-96. 


A new electronic device capable of performing 
nearly all the functions of an ordinary vacuum 
tube has been developed at Bell Telephone Labo- 
ratories. It is known as a Transistor and though 


it bears little physical resemblance to an elec- 
tronic tube, this device functions as an amplifier 
or an oscillator. Two hair-thin wires touching a 
pin head of a solid semi-conductive material, 
soldered to a metal base, are the principal parts 
of the unit. They are enclosed in a metal cylinder 
no larger than a shoelace tip. Tests show that 
this device will amplify 100 times at a frequency 
of up to ten million cycles per second ; test models 
have been used successfully in radio and tele- 
phone equipment. 


Sheet Metal Operations 


Anonymous, Stee/, v 123, July 26, 1948, pp 97, 
100. 


Precision aircraft assemblies produced at Rohr 
Aircraft Corp., Chula Vista, Calif., are for the 
most part air controlled and operated. Time and 
money saving factors are evident in over-all 
results because of the use of this operating 
medium. 

Four air compressors are used to produce the 
necessary pressure and they are located at a 
central point in the plant. The operating pres- 
sure obtained is 100 psi. One unit has a capacity 
of 628 cfm, two others have capacities of 426 cfm 
each and the fourth has a capacity of 380 cfm. 
Several examples of the types of jobs performed 
by air power in this typical sheet metal plant are 
reviewed in this article. High speed drilling, air 
cushioning of mechanical presses, agitating of 
chemicals and a unique application for air dis- 
tribution lines are included. 


Operating Characteristics of Industrial Solenoids 


Charles R. Underhill, Product Engineering, v 19, 
July 1948, pp 86-91. 


A survey of the general characteristics of sole- 
noids in terms of commonly used types; the 
designs of ac and de solenoids are discussed. The 
differential action of a typical coil-and-plunger 
is stated as the difference between two opposed 
mechanical forces simultaneously attempting 
to move the complete plunger in opposite direc- 
tions; the plunger being magnetized by current 
flowing in the coil, is pulled into the core hole by 
the predominating magnetic attraction until its 
middle coincides with that of the coil and the two 
opposed mechanical forces balance each other. 
This action occurs regardless of the relative 
lengths of plunger and coil. The mechanical force 
is proportional to the rate of increase in the link- 
age of current and magnetic flux, as the plunger 
moves into the coil. Virtual displacement is not 
always practical because of the incomplete link- 
ages of current and flux and changes in perme- 
ability. For example, any linear motion between 
the current-carrying coil and the plunger of a de 
solenoid generates a counter-emf which reduces 
the effective current strength of the constant 
voltage de coils. For this reason the pull of de 
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plunger than with a fast moving one. 

Special pull characteristics are outlined. The 
effects of slight displacement, the use of mechan- 
ical stops and the air gap pull are discussed. 
Design features, including formula for maxi- 
mum pull and static pull characteristics of static 
pull of constant current and constant voltage ac 
and de solenoids are illustrated by diagrams and 
methods for modifying pull characteristics are 
given. The article is the first of a series on the 

ject. 





sub) 






oe , i ~ 
7 MA WAXY ~ 


a 
a Hydraulic and Air Units 
Power Machine Elements 


1% 
v A 
A Court, American Machinist, v 92, August 
42.1948, pp 83-86. 


Hydraulic and air power has been applied suc- 
cessfully not only in modernizing old equipment 
but also in the building of special equipment at 
the Richmond Works, Farm Implement Division, 
Iifternational Harvester Co. Power units are 
usually assembled from purchased elements. 
‘Whenever possible, pumps, drives, valves and 
reservoirs are mounted outside the machines 
they serve to simplify maintenance. Low- 
pressure systems are preferred and used when- 
ever there is space to mount a low-pressure 
cylinder larger enough to do the job at hand. 
Pressure ranges average from 200 to 500 psi and 
rarely go over 600 psi. Hydraulic circuits usually 
are arranged for an automatic machining cycle. 
Pneumatic cylinders are used to some extent 
but are limited due to fact that pressures in the 
shop air line occasionally vary sufficiently to 
influence the proper functioning of machine ele- 
ments. 

Among the hydraulic and air circuits set up in 
this shop to modernize and improve production 
are the following: (1) hydraulic cylinders, ver- 
tically mounted over a special deep hole drilling 
machine with two inverted spindles, feed the 
work, which is mounted on vertical slides, against 
the drills; (2) three hydraulic cylinders clamp 
the workpiece and advance the drillheads in a 
special center-drilling machine. One control 
lever actuates all three cylinders; sliding heads 
are moved by cylinders integral with housings; 
(3) seven hydraulic cylinders, mounted under 
the base of a punching machine, pierce seven 
holes of different sizes in a can section of 0.035 
in sheet steel; (4) a horizontal spindle drilling 
machine was equipped with automatic indexing 








and drilling circuits by the installation of three 
hydraulic cylinders. One cylinder moves the 
drillhead, a second turns the index wheel and the 
third locks the index wheel in each position; (5) 
a hydraulic cylinder equipped with an engaging 
lug at the end of its piston was mounted on a 
drilling machine to turn an index wheel one notch 
by sliding forward ; to accommodate various size 
index wheels flexible hose lines connect some 
valves and cylinders to permit adjustments for 
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coil-and-plunger is greater with a slow moving 








LET US RECOMMEND 
THE SPECIFIC METAL 
BEST SUITED 


for each of your particular parts—the best location for 
oil grooves, etc. We will gladly figure on your require- 
ments, regardless of size or quantity. 





THRUST PLATES 
BEARING PLATES 
SEALS 
CONNECTING RODS 


Write today, sending blue prints, con- 
dition of operation and other data. 


THE AMERICAN CRUCIBLE PRODUCTS CO. 


1303 OBERLIN AVE. LORAIN, OHIO 





‘= FACE MOUNTED 
ss ee CYLINDER 


DOUBLE-ACTION 


AIR 







HO®IZONTAL MOUNTING 


VERTICAL SUSPENDED - 
MOUNTING OR SWIVEL 
MOUNTING ; 












Mounting Bore 

Horizontal 1'.” 24%” 3” 4” 5” 
Vertical 24" 3” 4” 5” 
Face _— 2s eC OF 
Swivel 2° 3° 4° §° 





Length of stroke optional 


The new Mead Air Power Cata- 
log shows the full line of single 
and double-acting cylinders, 
and air-operated Presses, Vises, 
Chucks, Hammers, Work Feeders 
—for faster, money-saving pro- 
Write! 
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AIR CIRCUITS SMOOTH PRODUCTION 


At the Thompson Can Com- 
pany, Dallas, Texas, air is being 
used for gaining better control 
of two operations in the making 
of cans. In the first operation 
cans of approximately three gal- 
lons size were slow in ejecting 
from a cone crimping machine. 
This slowed down production. 
The difficulty was overcome by 
supplying a blast of air to help 
boost the cans out of the ma- 
chine. A one piece cam, oper- 
ated by a three-way control 
blow valve and pilot valve, is 
actuated by the manual move- 
ment of a solid angle type lever 
after crimping. 

The air blast has eliminated 
the ejection delay and permitted 
production to the full capacity 
of the crimping machine. 

The second operation was for 
the control of the speed of the 
cans as they moved down a 
chute from one machine to an- 
other which put the bottoms on 


the cans. The cans would bump 
each other so hard that there 
was quite a loss from cans be- 
ing bent and knocked out of 
round. 


This condition was corrected 
by installing a wedge in the con- 
veyor line to prevent cans from 
piling up. An air cylinder was 
used to operate the movement of 
the wedge to allow one can ata 
time to move down the chute. 
An air cylinder of the push-puli 
type, timed with a 110 v sole- 
noid operated valve was in- 
stalled. Several copper fins were 
fastened to the side of the chute 
close to the machine. As the 
operator lifts a can from the 
chute to put it in the machine, 
the copper contacts energize 
the solenoid valve, causing the 
air cylinder to pull back the 
wedge and allow another can to 
move down the chute. This oper- 
ation is reported to be working 
very satisfactorily. 


Pump Standardization Increases 
_ Interchangeability of 
Wearing Parts 


The Aldrich Pump Company, 
Allentown, Pa., has standard- 
ized the design of their 6, 7, 71, 
and 8 in stroke high pressure 
pumps to permit the use of iden- 
tical wearing parts such as bear- 
ings, crossheads, wrist pins and 
valves, regardless of plunger 
diameter and the number of 
plungers. Increases in capacity 
are accomplished by increasing 
the number of pumping units, 
Pumps are supplied with 3, 5,7 
and 9 plungers. 


In the 6 in stroke line, the 
Triplex has a 300 hp rating, the 
Quintuplex a 500 hp, the Septu- 
plex a 700 hp and the Nonuplex 
a rating of 900 hp. The 7, 71; 
and 8 in stroke pumps carry 
ratings from 1300 hp to 2400 hp. 


ting joint construction to all 
flanges can be incorporated and 
stuffing box linings can be pro- 
vided if interchangeability of 
plunger sizes is desired. 





wheel changes; (6) a double-acting air cylinder 
was installed on the tailstock of a trimming lathe 
to both minimize operator fatigue and speed pro- 
duction; (7) an air cylinder was installed on the 
top of a beading machine to hold beading rolls 
together after part has been inserted against 
gage plate. Double-acting, the cylinder is oper- 
ated by a foot valve; and (8) a standard Sund- 
strand lathe on which carbide turning with two 
tools was done was revised for hydraulic feed 
and tool relief. At the end of the turning stroke, 
reversal of feed cylinder actuates a second cyl- 
inder under the cross-slide to withdraw tools 
from the work while the carriage is returned to 
start. Longitudinal traverse pressure is 600 psi. 
The tailstock spindle is air cylinder operated. 


Air Fixtures Ease Machining and Assembly 

R. E. Whinrey, American Machinist, vol 92, July 
15, 1948, pp. 92-95. 

For several years air cylinders have been applied 
to high production machines at Dodge plant of 
Link-Belt Company, with highly satisfactory 
results. This article reviews the advantages of 
air clamping and shows several of the setups 
used at this plant. Experience has shown that 
air clamping is faster and less fatiguing than 
conventional mechanical methods and, except for 
variations in line pressure, the clamping pres- 
sures are the same for each setup. Also the air 
fixtures at this plant have more than paid for 
themselves in a short time. 


30 


Hydraulic Valve Lifters 


Anonymous, Machine Design, v 20, August, 1948, 
pp 144-146. 


To maintain zero clearance between rocker arms 
and valves and thus insure quiet operation and 
accurate engine timing, hydraulic valve lifters 
are used in the 1948 Harley-Davidson motor- 
cycle engine. The lifter consists of plunger oper- 
ating in a cylinder with a controlled leakage be- 
tween the two parts. Top end of the plunger 
contacts the rocker arm while the lower end of 
the plunger contains a check ball that controls 
oil flow into the unit. A snap ring at the top of 
the cylinder serves as a limiting force to the 
plunger travel, preventing it from being pushed 
into the cylinder head. 

In operation, the plunger is pressed against the 
cup of the rocker arm by spring pressure; the 
other end of the rocker arm is in contact with 
the engine valve. Oil is fed from the center 
of the rocker arm shaft through a hole down 
through the center of the plunger. When the 
check ball is forced onto its seat by the upward 
movement of the oil, the entire valve mechanism 
is lifted. When the tappet reaches the base circle 
of the cam, the load is released from the hy- 
draulic unit, the ball leaves its seat and the 
clearance chamber is replenished with an amount 
of oil equal to that which has escaped between 
the plunger and cylinder. 
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WHAT TO DO BEFORE THE SERVICE ENGINEER ARRIVES 


The Taylor-Winfield Corpo- 
ration, Warren, Ohio, manufac- 
turers of resistance welding 
equipment, are using a pocket- 
size booklet, ““What To Do Be- 
fore The Service Engineer Ar- 
rives” that has been useful in 
reducing the number of service 
ealls for insignificant or trivial 
causes. The booklet lists eight 
simple inspection checkups that 
often run down minor difficul- 


ties and which can usually be 
corrected on the spot by the 
operator or the shop mainte- 
nance man. Every factory and 
branch or distributor service 
man has made emergency calls 
to hook up a motor so that it will 
rotate in the proper direction, 
to connect air or water lines or 
other similar “jobs” that left 
some otherwise competent per- 
sons with very red faces. 


We pass the idea along to 
manufacturers of hydraulic 
structures and components. A 
similar leaflet with a few check 
points based on an analysis of 
their own service calls may also 
reduce the number of “emer- 
gency” calls, especially those 
made where hydraulic equip- 
ment is new or where the expe- 
rience of maintenance person- 
nel with hydraulic elements is 
limited. 











Why Pneumatics? 


F. Gerwig and Joseph F. Famme, 
1948, pp 138-142. 


Part II of a two part article on the pneumatic 
system developed for the jet propelled XB-46 
high speed bomber built by Consolidated-Vultee 
Aircraft Corp., San Diego, Calif. This install- 
ment deals with the development and research 
work done on this successfully tested system. 
After consideration of electrical, hydraulic and 
pneumatic systems, it was found that the time 
requirements for gear retraction bomb bay door 
operation could be satisfactorily met with an 
appreciable weight saving by using the pneu- 
matic system. Charts and curves show the 
advantages of the pneumatic system. 

During the early months of 1945 the pneumatic 
equipment manufacturers were asked to submit 
specifications and drawing of the units available 
to meet the requirements of this system. A 28- 
volt de electrically-driven compressor with a 
discharge pressure of 1250 psi, hand and solenoid 
operated selector valves for pressures to 750 
psi, pressure regulators designed to 1000 psi, 
relief valves designed to 500 psi and accumula- 
tors designed for 1250 psi storage pressure were 
purchased. Test work began on the landing gear 
setup. 

Difficulties arose and it was soon evident that 


Harvey 
Machine Design, v 20, July, 





National Conference on 
Industrial Hydraulics 


The fourth National Conference on Industrial 
Hydraulics, sponsored by Armour Research 
Foundation and Graduate School of Illinois Insti- 
tute of Technology, will be held at Hotel Shera- 
ton, Chicago, Wednesday and Thursday, October 
20 and 21. An outstanding program has been 
arranged. Technical sessions are scheduled for 
both mornings and afternoons. Midday luncheons 
both days will hear additional general and tech- 
nical problems discussed. Reports on the Gen- 
eral Motors Tentative Code on Hydraulic Stan- 
dards for Industrial Equipment will be made. A 
banquet will be held on Wednesday evening. 
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much research would be required. Rubber seats 
were discarded for use in the selector valves as 
it was found that they could not operate satis- 
factorily at 1000 psi because of sticking. A 
paraffin impregnated rubber was substituted. 
The pressure regulators were too small and spe- 
cial units of larger capacity had to be built on 
order. Hydraulic snubbers were found necessary 
to cushion the main landing gear during exten- 
sion and to function as an emergency unit in case 
of failure of the pneumatic system; an oil-air 
accumulator provided pressure. Brake valves 
had to be redesigned, compressors were increased 
in capacity; pressure accumulators had to be 
entirely redesigned by the authors. 
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25. Hydraulic Combinations... 
Oil hydraulic combinations in 
compact, easy-to-install units 
are described in a bulletin now 
available from Hydraulic Equip- 
ment Company. The units of this 
series, PVT 100, consists of a 
pump, tank, control valve and 
built-in relief valve. The pump 
is of the gear type and is avail- 
able in either 2.25 or 4.5 gpm 
capacity for 1000 psi service; 
the control valve is offered in 
one or two plunger, single-or 
double-acting types for any se- 
quence ; and the tank capacity is 
0.4 gal for PVT 100A group and 
0.8 gal for PVT 100B group. For 
mounting, four tapped holes are 
provided in the base of the tank. 
Photographs and design draw- 
ings are included in this bulletin. 


26. Hose Couplings . . . Cata- 
logue No. 48-A reviews the hy- 
draulic couplings and acces- 
sories produced by Eastman 
Mfg. Company. Couplings, hy- 
draulic and air, inserts, adapt- 
ers, hose and special assemblies 
are presented in this 49-page 
catalog. Of interest in a special 
assembly section are the “Snap- 
Tite” couplers for air hose. Each 
item is shown witha photograph 
and complete specifications. An 
index and sections on how to as- 
semble couplings and on how to 
order them are also included. 


27. Hydraulic Follow-Up .. . 
Askania Regulator Company de- 
scribes in Bulletin No. 128 the 
air-coupled hydraulic follow-up 
they have developed to perform 
complex mechanical actions at 
high power when the initial 
action imposed on the system is 
at low power. This unit applies 
to situations requiring cams; 
the unit is built around this com- 
pany’s jet pipe principle. This 
bulletin tells what these units 
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can do and how they work. A 
simple line diagram is included. 


28. Liquid Handling Pumps... 
The gear, centrifugal and rotary 
vane type pumps, produced by 
Lobee Pump & Machinery Com- 
pany, Inc., are described in a bul- 
letin issued by this company. 
The bronze gear circulating 
pumps are available with pipe 
size connections from 14 to 1% 
in, the rotary pumps °¢ to 1 in 
and the centrifugal pumps from 
14 to 114 in with capacities from 
114 to 35 gpm. 


29. “Clean Oil”... A quarterly 
publication issued by Honan- 
Crane Corporation which pre- 
sents case histories of all types 
of oil cleaning problems, includ- 
ing the purification of hydraulic 
oils, in terms of installation and 
results. Volume 2-Number 3 of 
this publication is of special in- 
terest as it reviews a number of 
hydraulic cases involving injec- 
tion molding presses, hydraulic 
presses, milling machines and 
other industrial machinery. Nu- 
merous other bulletins and in- 
formation on the purification of 
various oils are also available 
from this subsidiary of Hou- 
daille-Hershey Corporation. 


30. Linear Moulded Seals .. . 
A 40-page handbook of design 
and installation data on the “O” 
rings and gaskets, V-ring pack- 
ings, fabric reinforced V-pack- 
ings and U-cup packings made 
by Linear Incorporated. Cross 
sectional drawings and tables 
giving full specifications are in- 
cluded. There are also sections 
of drawings of typical installa- 
tions and reference data which 
includes diagrams of relative ef- 
fect of various pressures and 
various groove designs on “O” 
rings and the new standard sur- 


face roughness, waviness and 
lay. Bulletin No. 32C, giving 
the current list of compounds of 
synthetic rubber’ stocks for 
moulded shapes available is also 
obtainable on request. 


31. Air Actuated Clutch... The 
Air-Tube Disc Clutches pro- 
duced by Wichita Falls Foundry 
& Machine Co. are described and 
shown in Bulletin No. 101. This 
clutch is a simple, compact 
troubleproof friction clutch that 
combines all of the advantages 
of air operation-remote control, 
small pressure for full torque, 
smooth starting and controlled 
torque. Capacities range from 
32 to 450 hp per 100 rpm at pres- 
sures of either 80 or 100 psi. A 
cutaway and a_ specification 
drawing in addition to capacity 
and dimension charts are in- 
cluded. 


32. Quick Couplings ...A seven 
page condensed catalog fea- 
turing the stock models of the 
Inst-O-Matic coupling for fluid 
and air lines is available from 
E. B. Wiggins Oil Tool Company, 
Inc. Included are suggested 
uses already proven in industry 
and stock items and list prices in 
addition to lists of national 
users. Of interest is the Special 
Equipment Division offering 
custom modifications. The stock 
models are furnished 14 to 1% in 
hose size. 


33. Solenoid Valves... The elec- 
trically operated valves for 
automatic or remote control 
produced by Atkomatic Valve 
Co., Inc. are reviewed in Folder 
No. 1-48. Incorporating line 
pressure as the main actuating 
force these valves are offered in 
sizes ranging from 14, to 3 in for 
pressures to 3000 psi. Water, 
air and oil applications are rec- 
ommended. Illustrations of each 
type of valve and descriptions of 
their construction and applica- 
tions are included. 


34. Air Filters... The Poro- 
Stone air filters produced by R. 
P. Adams Company, Inc. are de- 
scribed in a four-page folder. 
These filters can efficiently re- 
move oil, water and pipe scale 
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from compressed air. Centri- | 
fugal separation and diffusion | 
are utilized. Units range from 
34 to 4 in pipe size for operation 
on air lines to 150 psi. Pipe line 
intercoolers and separators for | 
air lines are also described. De- 
sign drawings and dimensional 
charts are included. 


35. Relays and Actuators... 
Catalog No. 7 on Phil-Trol] Re- 
lays and Bulletin No. 6 on Phil- 
Trol Actuators are available 
from Phillips Control Corpora- 
tion. The 12-page relay catalog 
illustrates and gives specifica- 
tions of the 8 types of relays 
made by this company. They in- 
clude long and short coil, ac and 
de telephone types, power type 
ac and de and power and sen- 
sitive types for applications 
where severe vibration is en- 
countered. The 8-page bulletin 
descrives the five types of actu- 
ators that meet most solenoid 
requirements. Comparative pull 
charts and volt ampere curves 
for both intermittent and con- 
tinuous duty are included. 


36. Control Valves... The lever, 
solenoid, foot and motor oper- 
ated valves offered by W. H. 
Nicholson & Co. are reviewed in 
Catalogue No. 546. They are of 
flat disc design in 2, 3 and 4-way 
types for air, oil and water serv- 
ice. Lever operated types are 
available in 14 to 2 in sizes for 
pressures to 5000 psi; foot oper- 
ated types for pressures to 300 
psi; solenoid operated for pres- 
sures to 375 psi. Design draw- 
ings, price and dimension charts 
are included. 


37. Pipe and Tube Bending 
Handbook ... A 48-page booklet, 
issued by Copper & Brass Re- 
search Association is a very use- 
ful treatise on the practical 
methods for bending pipe and 
tubes of copper, brass and re- 
lated alloys. The new third 
edition has been completely re- 
vised. The principles of bend- 
ing, bending devices, principles 
of bending machines, commer- 
cial types of bending equipment 
are treated briefly but authori- 
tatively with numerous illustra- 
tions. There is a final section on 
wrinkle bending. 
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TOOL ROOM INGENUITY 
INCREASES PRODUCTION 


RECENT production run on 
brass dial shafts at Ranco, 
Inc., Columbus, Ohio, was not 
sufficiently large to warrant the 
use of automatic machines. Yet, 
the cost of deburring the end 
and milling the shoulder of each 
shaft by hand was too high. 
To solve this production prob- 
lem, Ranco’s tool room designed 
and built the small, inexpensive, 
special purpose unit shown in 
the illustration. Incorporating 
two air motors and a hydraulic 
resistance unit, this unit jumpe 
production to over 800 shafts 
per hour, held operator fatigue 
to a minimum and reduced part 
cost by 31 per cent. 

When the valve operating 
lever (A) is depressed, the pis- 
ton of air motor (C) advances 
the table and at the same time 
operates the valve of air motor 
(B) clamping the part in the 
vise. The rate of feed of the 
table is controlled by the hy- 
draulic resistance unit (D) 
which, also, minimizes any back- 
lash and chatter that might 
cause tool breakage or excessive 
rejects. As the table returns, 
the vise opens automatically and 
the exhaust air from (B) ejects 
the part into a chute leading to 
the bin below. The exhaust air 


from (C) is*used to keep the 
work area clean. 

The air motors are non-rotat- 
ing, double-acting power units 
with built-in valve, valve oper- 
ating controls and independent 
piston speed controls. The hy- 
draulic resistance unit is ad- 
justable in one direction only 
and eliminates the natural 
“springiness” or “bounce” of 
air. 

It was originally planned to 
further improve the unit by 
making operation of the valve 
operating lever (A) semi-auto- 
matic but it was found that pro- 
duction was sufficiently high 
and fatigue so slight that the 
automatic feature was consid- 
ered unnecessary. 

Tool room built, inexpensive 
special purpose machines are 
often the answer to production 
cost problems where the job run 
is too short to justify factory 
built special purpose equipment. 
The unit built at Ranco, Inc., as 
at many other forward looking 
plants, used air equipment be- 
cause it was found that their 
low cost, ease of installation and 
simplicity of operation made 
construction of this special pur- 
pose machine quick and _ in- 
expensive. 
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38. Air-Actuated Clutches ... 
Bulletin No. 139-A of Twin Disc 
Clutch Company describes mod- 
eis P and PH air-actuated 
clutches made by this company. 
Both models are similar in many 
features to their model EH; 
very few alterations making it 
possible to substitute model P 
or PH for model EH. Designed 
particularly for heavy-duty ap- 
plications, e.g., for drilling rig 
draw-works, the clutches are 
available in sizes from 14 to 42 
in and capacities from 75 to 
1325 hp. Sizes 30, 36 and 42 in, 
designated model PH, are ex- 
pressly designed for applica- 
tions where high torque is re- 
quired. 


39. Pneumatic Vibrators .. . 
Catalogue No. 104, issued by 
Cleveland Vibrator Company, 
gives full technical data on the 
complete line of air vibrators 
they manufacture. General pur- 
pose matchplate,  springless, 
horizontal and vertical machine 
types with mounting bases and 
special purpose vibrators, e.g., 
shakeout, anneal pot rapper and 
wedge type male bracket are 
shown. Their automatic lubri- 
cators, hose fittings and operat- 
ing valves are also shown. 


40. Hose Couplings ... Hose Ac- 
cessories Co. describe their line 
of high and low pressure cou- 
plings in Catalog No. 644. Cou- 
plings, clamps, nipples and 
menders in malleable iron, steel, 
brass and bronze are shown in 
this 44-page catalog. Low pres- 
sure air hose couplings are 
offered in 1 to 1 in sizes and 
high pressure couplings in 14, to 
3 in sizes. Illustrations showing 
each type of fitting and a section 
on proper selection and applica- 
tion of fittings are included. 


41. Sealing and _ Lubricating 
Compounds . . . Compounds for 
general purpose and specialized 
use are described in Catalog No. 
909, just issued by The Parker 
Appliance Company. Properties 
of valve lubricant, thread seal- 
ing, line sealing, gasket and 
anti-seize compounds for many 
types of tubing and piping sys- 
tems are described. 
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HYDRAULIC POWER AT THE ROAD SHOW 


Although it wasn’t in the 
headlines, the 1948 Road Show 
held in Chicago in July was the 
largest showing of hydraulic 
equipment in the history of the 
industry. Estimates were made 
that between 80 and 90 percent 
of all power movements on 
equipment shown were hydrau- 
lically actuated. A total of over 
300 exhibitors filled over 30 
acres with the greatest number 
of earth handling machines ever 
shown in one place. 

Two general trends were 
noted: One, the increasing size 
of the graders, bull dozers, 
cranes, hoists and snow plows; 
the other, the increase in the 
number of hydraulic unit at- 
tachments available for use 
with tractors and heavy stand- 
ard highway trucks. A number 


of hydraulic engineers who at. 
tended gave credit to hydraulic 
power for the development of 
many of the larger machines, 
stating that equivalent mechan. 
ical power actuation would be 
impractical both in bulk and ip 
the physical ability of the aver- 
age operator to handle. The hy- 
draulic attachment trend _in- 
cluded scrapers, shovels, bull 
dozers, plows and lifts for use 
with crawler tractors, prime 
movers and standard highway 
trucks. Some of the leading 
manufacturers of road building 
and earth moving equipment 
introduced attachments of their 
own design. A representative 
number of pumps, valves, cou- 
plings, hose and fittings, in- 
dustrial motors and electrical 
control systems were shown. 





BOOK REVIEWS 





Hydraulics 


Horace W. King, Chester 0O. 
Wisler and James G. Woodburn. 
Fifth Edition. 339 pages, 5144 2x 
81, inches. Published by John 
Wiley & Sons, Inc. at $4.00. 


The fifth edition of this stand- 
ard beginning text on water 
hydraulics has been expanded to 
include new developments in 
theory and practice and new 
problems illustrating applica- 
tions of basic theory to specific 
engineering problems not previ- 
ously covered in earlier editions. 
New material is introduced on 
the variation of hydrostatic 
pressure with altitude in a com- 
pressible fluid, on the flow 
through gates and over dams, on 
the general consideration of the 
flow of liquids in pipes, on the 
analysis of flow in pipe net- 
works and the resistance offered 
to motion of objects through a 
fluid. 

The material is well arranged 
and a good index makes it easy 
to use for an engineer who 
wants to run down a definite 
problem. It is a useful book for 
the oil hydraulic engineer who 
runs into an occasional water 


hydraulic application problem 
and for the individual student 
who wishes to grasp or review 
basic principles of fluids at rest 
or in motion. 


Electronics 


Prepared by the Technical Staff, 
Coyne Electric School, Inc. 468 
pages, 534 2834 inches. Pub- 
lished by Coyne Electric School, 


Ine., Chicago, at $3.75. 


The primary purpose of this 
book is to give a broad picture 
of the electronics industries as 
they exist today, enabling the 
reader to understand present 
methods and practices. This 
knowledge will enable the read- 
er to select, install and maintain 
the various types of electronic 
apparatus described. 

This book is designed for 
home study and field reference 
work. This makes it valuable to 
the experienced electrician or 
radio man as a quick, authorita- 
tive reference and to the begin- 
ner who is interested in learning 
how to install, repair and oper- 
ate electronic equipment. 

A very handy index, a large 
number of diagrams and illus- 
trations and an exceptionally 
fine introductory chapter are 
included. 
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NEWS - VIEWS TRENDS 


Mead Specialties Co., Chi- 
cago, manufacturer of air cyl- 
inders and air operated devices, 
has appointed R. M. Wright Co., 
Detroit, as its agent for most of 
the state of Michigan and Jack- 
son-Walter Co., Philadelphia, as 
its representative for eastern 
Pennsylvania, southern New 
Jersey, Maryland and Delaware. 


Economy Pumps, Inc. an- 
nounces the appointment of Bel- 
don S. Tucker as district sales 
manager in Chicago and Bruce 
Hetler as distributor for west- 
ern Michigan with headquarters 
in Grand Rapids. 


The Square D Company has 
recently appointed S. T. Walz as 
southeastern regional manager 
with headquarters in Atlanta, 
K. R. Morris as eastern regional 
manager with headquarters in 
Baltimore and R. W. Thompson 
as midwestern regional man- 
ager with headquarters in St. 
Louis. 


The construction of a 60,000 
ton hydraulic press for the 
manufacture of aircraft parts 
is being considered by the Air 
Materiel Command and manu- 
facturers throughout the coun- 
try. This press would be the 
largest in the world, doubling 
the 30,000 ton press built by the 
Germans before the war.’ 

Major General Kenneth B. 
Wolfe, Chief of Industrial Mo- 
bilization Planning, AMC, says 
that the development of this 
press would require consider- 
able research facilities includ- 
ing a 20,000 ton extrusion press. 
This giant press would be used 
for the manufacture of such 
large aircraft parts as wing 
Spars, ete. 
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Richard F. Trimbach is the 


engineer in charge and Dr. 
Hubert Altwicher, German sci- 
entist who developed the 30,000 
ton press at Duesseldorf, Ger- 
many is his assistant. 


George D. Roper Corporation 
pump division has appointed 
tobert L. Moog as eastern divi- 
sion manager. From offices in 
New York City he will super- 
vise sales in New York, Con- 
necticut and New Jersey. 


Automatic Transportation 
Co., Chicago, has received an 
order from Oldsmobile Division, 
General Motors Corp., for an 
industrial truck with a capacity 
of 80,000 pounds. This is be- 
lieved to be the largest indus- 
trial truck of its type. Oldsmo- 
bile will use it for handling dies. 
Automatic Transportation Co. 
was a pioneer in the use of high 
pressure hydraulic systems in 
industrial trucks. 


Appointment of The National 
Mill Supply Co., Fort Wayne, 
Indiana as a dealer for Davey 
Compressor Co., Kent, Ohio, has 
recently been announced. 


OUGLAS B. WHITNEY has been 

appointed general manager 
of the Harrison Radiator Div., 
General Motors Corp. He suc- 
ceeds the late Frank J. Hardi- 
man. 


M L. BOYLE, sales manager 
e has been transferred to 
the Philadelphia office of the 
Hydraulic Press Division, A. B. 


Youngstown Sheet & Tube Co. 
has moved its Columbus, Ohio 
office to LeVeque-Lincoln Tower. 
Sam Cole is manager of the dis- 
trict office. 


The Allen-Bradley Co., Mil- 
waukee, announces the appoint- 
ment of Robert L. Hanson as 
manager of their Pittsburgh 
office. 


Link-Belt Co., Chicago, an- 
nounces the appointment of 
Crozier S. Wileman as district 
manager at Wilkes-Barre, Pa. 
Wileman, who has been with the 
company since 1924, will be as- 
sisted by Alton H. Ziegler. 


Hannifin Corporation, Chica- 
go, Ill., announces the appoint- 
ment of the Jack J. Kolberg Co., 
of Seattle, Wash., as sales agents 
for the Hannifin line of hydrau- 
lic and pneumatic power and 
production equipment in the 
states of Washington, Oregon 
and Idaho. 


Merz Engineering Co., Indi- 
anapolis, has acquired exclusive 
patent, manufacturing and sales 
rights to the line of electronic 
inspection equipment of Jack & 
Heintz Precision Industries. 


The National Metal Exposi- 
tion will be held in Commercial 
Museum and Convention Halls, 
Philadelphia, October 25-29. 
The sponsors, American Society 
for Metals, will hold their an- 
nual convention at the Benja- 
min Franklin Hotel during the 
same week. 





Farquhar Co., York, Pa. He has 
served as chief engineer and 
sales manager of this division. 


= T. MILLER has been ap- 
pointed sales manager of 
Adel Precision Products Corp., 
Burbank, Calif., according to an 
announcement by William 
DeRidder, president of the com- 
(Continued on page 39) 
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Hydraulic Power Unit 

A compact hydraulic power 
unit formerly used with lift 
trucks and sheet feeding tables 
is now being offered as a sepa- 
rate piece of equipment by its 
manufacturer Lyon - Raymond 
Corporation. The unit consists 
of a 114 gpm pump developing 
1000 psi, a three- or four-way 
control valve of the open center 
type, adjustable relief valve, a 
21, gallon oil reservoir and a *4 
hp ac motor. This unit is com- 
pact and can be used for any 
number of industrial applica- 
tions. Use Business Reply Card, 
mark NP-1. 

Pressure Switch 

A new low pressure switch 
with 20 amperes inductive sen- 
sitivity and differential adjust- 
ment has been developed by 
DiaPHlex, a division of Cook 
Electric Company. Named the 
“Hy-G”, this switch is very com- 
pact and is available with pres- 





sure and electrical connections 
in optional positions. Wide tem- 
perature stability range, pro- 
tection against high pressure 
surges and adjustable pressure 
range to 30 psi are features of 
this switch design. Use Busi- 
ness Reply Card, mark NP-2. 


High Pressure Coupling 


A new streamline high pres- 
sure hose coupling is manufac- 
tured by the Bar-Way Mfg. Co. 
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Produced in 14, 34 and 1 in sizes, 
this coupling will withstand 
pressures of more than 3000 
psi. The full inside diameter of 
the hose is maintained through- 
out this coupling, permitting 





unrestricted flow. Expander 
screws are used to squeeze the 
hose and prevent twisting and 
turning and a swivel nut is in- 
corporated to facilitate easy re- 
moval of the unit by using a 
squared wrench. Use Business 
teply Card, mark NP-3. 


Speed Control Valve 


A new speed control valve for 
air or hydraulic cylinders is 
available from Galland-Henning 
Company. This valve, capable 
of controlling flow in one direc- 
tion, is designed for maximum 
pressures to 300 psi. It is easy 
to adjust, has a large capacity 
because of the incorporation of 
a wide diameter sleeve instead 
of the conventional needle valve 
and is easy to install. Only one 
size is available but it can be 
tapped out to 14, *% and 14 in 
pipe sizes as desired. Use Busi- 
ness Reply Card, mark NP-4. 


Magnetic Starter 


Ward Leonard Electric Co., 
announces the development of 
their new size 1 ac magnetic 
starters for non-reversing, 
across-the-line starting of poly- 
phase squirrel cage induction 
motors and single phase motors. 


The new starters are available 
with open type construction or 
NEMA Type 1 General Purpose 
Enclosures. They are suitable 
for use with separate pilot de- 
vices for 2 or 3 wire remote con- 
trol; they can be supplied with 
local control pushbutton sta- 
tions or selector switches. Bul- 
letin 4111 gives full specifica. 
tions. Use Business Reply Card, 
mark NP-5. 


Small Pressure Switch 


A new line of small size pres- 
sure switches for use with small 
compressors, oil pumps or any 
motor driven pump on a pres- 
sure system is announced by 
Cutler-Hammer, Inc. Two types 
are available—one with exter- 
nal range adjustment and the 
other without. Both types are 
mounted within a stainless steel 
frame. This design features 
silver-to-silver contacts and a 
positive quick-make and quick- 
break action. Maximum pres- 
sure to open is 80 psi and mini- 
mum pressure to close is 5 psi. 
Use Business Reply Card, mark 
NP-6. 


Automatic Valve 


A new lightly operated valve 
for low pressure operation is 
offered by Paul Valve Corpora- 
tion. It is a straight-through 
valve that gives quick action 
and trouble-free operation. The 
body of this new valve is shaped 
inside like a venturi tube and 
incorporates only two moving 
parts. It can be actuated by cam, 





lever, solenoid or diaphragm. 
Use Business Reply Card, mark 
AYTD 7 
NP-7. 
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‘Push Button Efficiency.” 


Saves Time and Labor 
on Snowplows, Dump Trucks 
and other 6-v, d.c. jobs 


Things happen fast when you push the right button! On 
snowplows and dump trucks the right button actuates 
Pesco’s new electric motor-driven power package. Just by 
pushing a button, conveniently located on the truck’s 
instrument panel, the operator has full control of raising 
the snowplow blade ... or dump truck body. A control 
lever lowers blade or dump body just as quickly. It’s finger- 
tip control that makes possible quicker, more accurate 
operation ... saves time and labor. In the case of snowplow 
operation it makes possible better control of the snowplow 


blade in following road contour, passing obstructions, etc. 

This new Pesco electric motor-driven power package con- 
sists of a 6-v, d.c. electric motor, hydraulic pump, reservoir, 
check valve and relief valve . . . all built into one compact, 
streamlined unit. [t has a capacity of .7 g.p.m. at 1000 p.s.i. 
at 6 volts, at which time it has a current requirement of 150 
amperes. The reservoir can be provided in various sizes 
depending on the requirements of the job, or the unit can 
be furnished without the reservoir in cases where a separate, 
extra large reservoir is required. The hydraulic pump fea- 
tures Pressure Loading, Pesco’s exciusive development 
which makes possible high operating efficiencies at all times. 

Whether you design and manufacture snowplows or 
dump trucks, farm machinery or road machinery, hydraulic 
presses or machine tools, Pesco manufactures power pack- 
ages, hydraulic’ pumps, motors, control valves that make 
possible more efficient operation, more positive control... 
and easier sales. Write today for full information. 
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RC WARNER CORPORATION 


11610 Euclid Ave. 
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Hydraulic Power Unit 

Hydraulic power control units 
incorporating supercharged 
pumps are offered by LaPlant- 
Choate Manufacturing Co., Inc. 
The units are composed of a 
rotary gear type pump with two 
interchangeable three- 


gears, 





position control valve, spring re- 
lief valve and a 11 to 21% gallon 
reservoir. The supercharged 
action is obtained when the re- 
turn oil from the lift side of 
the actuated cylinder forces oil 
under pressure to the pump 
gears. Capacities range from 
15 to 60 gpm at pressures to 
1000 psi. Use Business Reply 
Card, mark NP-8. 


Air-Hydraulic Drillhead 

An air-hydraulic drillhead in- 
corporating hydraulic feed and 
air controlled approach and re- 
turn is manufactured by Cleve- 
land Republic Tool Corporation. 
The unit containing a motor, 
spindle and operating mechan- 
ism is totally enclosed to prevent 
the entry of dirt, chips and cool- 
ant. The air pressure required 





ranges from 50 psi minimum to 
100 psi maximum and feed rates 
possible range from 0 to 75 ipm 
with a maximum stroke of 114 
in. Use Business Reply Card, 
mark NP-9. 
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Solenoids 

A new type of solenoid incor- 
porating only five component 
parts is announced by Practical 
Electric Company. New “T” 
shaped armature, fan-proof 
laminations, quiet operation and 
high efficiency are features of 
this design. Strokes range from 
1, to 5g in. Use Business Reply 
Card, mark NP-10. 


Air Valve 


A four-way by-pass air valve 
for use with double acting air 
cylinders is available from Knox 
Industries, Inc. This valve is of 
the revolving disc type, self seal- 
ing, lapped, all metal construc- 
tion, that eliminates the use of 
packings. A feature of this valve 
is the use of half of the com- 
pressed air, normally required 
for the power stroke on double 
acting cylinders, to return the 
piston to its starting position. 





It is built for pressures to 150 
psi and is available in 14, 34 and 
14, in sizes. Use Business Reply 
Card, mark NP-11. 


Torque Control System 


Eclipse-Pioneer Division, 
Bendix Aviation Corporation 
has announced the development 
of a remote control torque sys- 
tem, that is adaptable to many 
industrial applications. Already 
used successfully in automatic 
pilots and engine control sys- 
tems, it provides an electrical 
means for either manually or 
automatically transforming a 
very weak motivating force into 
control of a predetermined oper- 
ation at a remote location. The 


system consists of a transmit- 
ter, a torque unit and an ampli- 
fier; torques range from a few 
gram-centimeters to several 
foot-pounds. Bulletin 711-21 de. 
scribes this system. Use Busi- 
ness Reply Card, mark NP-12. 


Air Motors 


Air motors for use as internal 
combustion engine starters or 
other similar duties are now 
produced by Ingersoll-Rand 
Company. They are small and 





compact and are available in two 
sizes—9 and 20 hp—for use on 
90 psi air lines. The motors are 
of the multi-vane type and in- 
corporate a throttle valve of the 
quick opening type. Single step 
spur gearing is used for obtain- 
ing suitable speeds. Use Busi- 
ness Reply Card, mark NP-13. 


Portable Power Unit 


Baker Brothers, Inc. offer a 
mobile hydraulic power unit 
mounted on casters. This new 
unit greatly reduces downtime 
because units are interchange- 
able in case of a break down. The 
unit consists of a variable de- 
livery radial piston pump, built- 
in solenoid actuated control 
valves, a 12 gallon oil sump and 
a 2 hp motor. This unit can be 
applied to any hydraulically fed 





machine requiring rapid trav- 
erse, feed and neutral; rapid 
traverse pressure is 300 psi and 
feed pressure is 1000 psi. Use 
Business Reply Card, mark NP- 
14. 
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PERSONALS 
(Continued from page 35) 





mT 


pany. Miller has been with the 
frm for seven years and has 
been west coast representative 
for his company. 


ORMAN R. IRVINE has been 

appointed by the Pressed 
Steel Tank Co., Milwaukee, to 
represent the company in sev- 
eral southern states. 


HARLES E. CLEMINSHAW has 

been named chief industrial 
engineer for 
The Parker 
Appliance 
Company ac- 
cording to an 
announce- 
ment by Rob- 
ert W. Cornell, 
vice president 
in charge of 
manufactur- 
ing. From 
1933 to 1941 he was an indus- 
trial engineer for Republic Steel 
Corporation, during the war he 
was associated with the War 
Production Board and the War 
Department. 





Mr. Cleminshaw 


LLISON L. WERFEL has been 

named chief engineer for 
Lombard Corp., Youngstown, 
Ohio. Werfel was associated 
with Oilgear Co. from 1937 till 
recently as special hydraulic 
engineer. Edgar P. Hulse was 
appointed assistant chief engi- 
neer. 


RANK HARRISON, former vice 

president of Curtiss-Wright 
Corp., has been named assistant 
to LaMotte Cohu, president. He 
will assist in production man- 
agement at the San Diego divi- 
sion. 


Coe W. SMITH has been 
elected president of De 
Laval Steam Turbine Co., Tren- 
ton, N. J. He succeeds H. L. 
Watson who has retired after 35 





MECHANICAL ENGINEER 


Position with manufacturer of road machinery and 
Experience in 
designing hydraulic mechanisms is essential. 
Location is within 40 mile radius of Chicago. 
Please give complete details to Dept. 9148, 
APPLIED HYDRAULICS. 


Ee 


material handling equipment. 
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years of service. Watson will 
continue in the capacity of di- 
rector and chairman of the 
executive committee. Smith has 
served in executive positions 
with White Motor Co., Bendix 
Aviation Corp., Ohio Crank- 
shaft, Inc. and as chief engineer 
for the Naval Aircraft plant, 
Philadelphia. 


AROLD T. ANDERSON has been 
named assistant to the gen- 
eral sales manager in charge of 
sales production relations for 
Worthington Pump and Ma- 
chinery Corp., Harrison, N. J. 
He has been associated with this 
company since 1924. 


HOMAS R. TURNER has been 

appointed a divisional sales 
representative by Watson-Still- 
man Co., Roselle, N. J. His ter- 
ritory will include Virginia, 
Maryland, Delaware, southern 
New Jersey and eastern Penn- 
sylvania. 


OWARD STEVENS has joined 

Saval, Inc., Los Angeles, as 
head of indus- 
trial sales pro- 
motion. This 
corporation 
manufactures 
a line of high 
and low pres- 
sure direc- 
tional control 
valves for air 
and oil serv- 
ice. For the 
past eleven years Stevens has 
been associated with Watson- 
Stillman Co., Roselle, N. J., 
covering their northeastern sec- 
tion for their special hydraulics 
division. 





Mr. Stevens 


W D. REED has been elected 
e president of Star Tubular 
Products Co., Chicago and Rich- 
ard L. Kopp secretary. They 
were both formerly associated 
with Sawhill Mfg. Co. 


HOMAS NAST has been elected 

president and treasurer of 
Kenisco Tube Co., Mt. Kisco, 
N. Y. He was formerly with 
Revere Copper & Brass, Inc. and 
also served chief of production 
section, brass mill branch, War 
Production Board. 


ALPH S. POULSEN has been 

appointed Ohio district 

sales manager by Lindberg En- 
gineering Co. of Chicago. 


R. CRITTENDEN will succeed 
¢ Roy G. Messner as Chicago 
Division manager for George D. 
Roper Corporation of Rockford, 
Illinois. Mr. Crittenden has been 
with Roper for thirteen years, 
the last eleven in the Chicago 
office. 


ALTER L. FLINN has been 

named application and 
sales engineer for Vickers Inc. 
He will succeed Phillip H. Em- 
rich, recently appointed service 
manager for all Vickers hydrau- 
lic products. 


apes L. LEE has joined the staff 
of Cleveland Republic Tool 
Corporation as manager of their 
Detroit office. Mr. Lee has been 
associated with Wolverine Ma- 
chinery Co. and the Wilcox-Rich 
Division of Eaton Corporation. 


D. GILDER has been named 

e project engineer at the 

Weatherhead Co., Cleveland. 

Gilder came to Weatherhead 
from the National Tube Co. 


ILLIAM J. THOMAS has been 

appointed general sales 
manager, Babcock & Wilcox 
Tube Co., subsidiary of Babcock 
& Wilcox Co. of New York. Since 
1942 he has been assistant sales 
manager. 


ALTER GEORGE WHEELER has 
been appointed chief engi- 
neer of Huf- 
ford Machine 
Works, Re- 
donda Beach, 
California 
manufac- 
turers of spe- 
cial hydraulic 
equipment. 
He is a gradu- 
ate of Cali- 
fornia Insti- 
tute of Technology and a mem- 
ber of A.S.M.E. and joined 
forces with Hufford in 1947. 
His new duties will include the 
improvement and development 
of hydraulic equipment. 





Mr. Wheeler 
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f ger G. SEILER has been ap- 
pointed executive vice presi- 
dent of Tube Turns Inc., Louis- 
ville. He became associated with 
this company in 1930 and was 
appointed sales manager in 1931 
and general sales manager in 
1945. 


ber G. SAVAGE has been 
elected vice president in 
charge of sales for The Thew 
Shovel Co., Lorain, Ohio. He 
has been general sales manager 
of the company since 1935. 


ILFREY WARD has been ap- 

pointed vice president of 
the Kellogg Div., American 
Brake Shoe Co. He has been 
associated with this company 
since 1928. 


Se 0. GLENN, formerly as- 
sistant manager of the mer- 
chandising division, has recently 
been appointed manager of 
pump and compressor sales for 
Worthington Pump and Ma- 
chinery Corp., Harrison, N. J. 


HOMAS F. MARLOW has been 
elevated to vice president in 
charge of operations at Stand- 
ard Tube Co., Detroit. He had 
been works manager since 1944. 


ENKE BRUNKEN has been 

named president of Torcon 
Corporation, Chagrin Falls, 
Ohio. Brunken until recently 
was transmission engineer at 
the White Motor Company. 


C. CARR has joined the 

« Burndy Engineering Co., 

Inc., New York, as sales promo- 

tion manager. He was formerly 

connected with Kollsman In- 
strument Div., Square D Co. 


EORGE J. FISCHER has been 

promoted to manager of 
national accounts, Industrial 
Products Sales Division, B. F. 
Goodrich Co., Akron. 


R I. PARKER has been elected 
e commercial vice president 
of General Electric Co., Sche- 
nectady. He succeeds W. O. 
Batchelder who is retiring after 
40 year’s service. 
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WATSON-STILLMAN offers you 
\ A COMPLETE LINE 
of forged steel fittings, 
valves and hydraulic auxiliaries 


Send for these bulletins: 
Forged Steel Fittings 

Globe and Check Valves 

Vertical Pumps 

Horizontal Pumps 

Hydraulic Gauges 


Watson-Stillman Hydraulic Machinery 


@ Injection, transfer and compression presses 


for plastics molding 
e Metal forming presses 
e Railroad shop equipment 
e General application presses 
e Special hydraulic machinery 


For unusual hydraulic problems, 
investigate Watson-Stillman’s 
design and engineering service. 


@ 4176 


WATSON -STULLMAN 


222 Aldene Road, Roselle, N. J 


“MANUFACTURERS OF THE MOST COMPLETE LINE OF HYDRAULIC MACHINERY" 
Serving Industry for 100 Years 


> 


Bulletin A-3 
Bulletin A-4 
Bulletin 260-A 
Bulletin 270-A 
Bulletin 230-A 


ing protection. 





ts te MARVEL 
SYNCLINAL FILTER 


Offers more filtering area 
at less pressure loss 


MARVEL’S wide variety of screens and 
insert sizes permit you to use the exact 
combination you need for utmost filter- 
The triple capacity of 
Marvel Synclinal design permits ready and 
precise adaption to unusual requirements 
of space and pressure. With Marvel you 
can demand and get, not “about” what 
you want, but exactly what you want for 
your particular oil recirculating machines, 
hydraulic and Coolant systems, etc. 





SOLVES INDUSTRIES 


FILTERING PROBLEMS 
e Filtering capacity 
equal to 3 like 

size units 

e Faster flow under 
less pressure 

e Easy to install 
Easy to clean 

e Only 6 different 
parts, all readily 
replaceable 

e Fit exactly to 
your needs 











Write for free booklet No. 103. Complete engineering data and de- 
tails show how Marvel Synclinal filters can be efficiently adapt 
to your particular needs. 


Marvel Filters now available in sizes ranging in capacities frow 
5 to 50 gallons per minute. 


MARVEL ENGINEERING COMPANY 


625 W. Jackson Bivd., Dept. 42 


Chicago 6, 
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